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(57) Abstract: A heterocyclic compound represented by the general formula (V) (wherein R ,b represents substituted C^io aryl, etc.; 
1^ T* represents a single bond, C^ alky I, -CH 2 0-, etc.; X and Y arc the same or different and each represents optionally substituted 

nitrogen, etc.; the broken lines each indicates a single bond or double bond; Z» represents nitrogen or CH; W represents a single bond, 
O oxygen, etc.; and Q represents an optionally substituted C^o aryl or optionally substituted aromatic heterocyclic group) or a salt of 
^ the compound. The compound and salt have excellent tyrosin kinase inhibitory activity. Also provided is a medicinal composition 
O containing the heterocyclic compound or salt. 
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mmm 

5. m&ftm 

#fgBJ&, ^^^□v>^-ifHER2^eK«$iJL, HER2%S 

10 

§§M5 1 Dy>4 : t- ifHER 2^6» (Human EGF Receptor-2 : ^clU^k 
+Kx>X 2 3 2fl 644-1 646^-y, 1 9 8 6¥) 

15 SK«©«£ia§T3gWT> /J^&SWi'Xx ^Sl^te*^ 
a^C0HER2^aK^STStn:#:^t)nTV^o iaHER2fei#:-e 
fe5A-ty5 1 > (He r c e p t in (ftffi) : -jR* h777X~?7') ^\ 
H E R 2 t> 6 tlW §. 
^#IfD-»+t- ifHER2SeK^HIST?>feT;#:tt, SPftJRte, & 

25 *%BJ#f»tt, i£lC^Lfc3&^ HER2%^©^,«tMbTS^ttiS< 
^(D^^PIWI-^^©©, HER2^^IE^»CDtiM(I«, Ut/vE&W 

£0 / itttt>1itf>Tfg;<, HE R 2 bt+«tt § 



# 31 B ft (WJ26) 
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(1) -uacv) 

R ,b -T^:' X T^— W-Q (V) 

-CH 2 0-> -OCHj- -CH 2 S- -SCH 2 -, -CH 2 -CH 2 -^c 
te-CH=CH-£, X*«fcOTOT-^fc«^oT, .S&£*lTVvr&<J:tr> 

10 «tft$nTViTt>«t^c 6 _ 10 7U-;w**fcttjijft$nTViTt)cfc^#j^* 

(2) -^(VI) 

K*, R ,c tt«&snfcc fl _ 10 7U-;w2k s^^nfec 3 _ 8 ->^D7;u+;i/ 
*^cktJffli«isnfcCs_ 8 ^P7;wi^s©*jjystt, ad^>b?, oh, 

CN, N0 2> NH 2 , NHCOR, NHCONHR, NHS0 2 R, S0 2 R, C 
OOH, COOR, CONHR, CONH 2 , CF 3 , CF 3 0, IIJftSttWT 

fe=tvic 1 _ 6 7;i/+;ps, s^$tiT^T s foct^c 1 _ 6 7;i/n^'>a, mastix 
20 ^Tfe«fc^c 1 _ l 7;P3^^-*;P3j?-;i/S^J;iX«jj|$nT^Tt>«k^c 1 _ 4 7 

c 3 . 8 y^D7;i/+;nsfcttc 6 . 10 7'j-Ji/M, t c, 

.,7JWH, -CH 2 0- -OCH 2 - -CH 2 S-, -SCH 2 -, -CH 
2 -CH 2 -££te-CH=CH-£> X'tt«tft$nTViT%>«J:ViS*JS^ 
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c 6 _ 10 7u -jmstcimmnT^Thk^mMmmmmz^n^nT* 

(3) x%tc\tx*fim&znT^Tb£^mmi L x&zmm en 

5 (4) 

(4) Y£fc«Y a ^giSM^T&3ffifB (1) ft^L (5) Bm<Dit^ ; 

(5) Z£fcteZ a /^mM^T&3itufe (1) fctr>b (6) E*©flS'&* ; 

(6) R\ R la , R lb ^fcttR lc ^g^$nfcC 6 _ 10 7U-;U*T^§HUlB 
(1) fcV>U (7) 

10 (7) -«(VII) 



-CH 2 0-, -OCH 2 -, -CH 2 S-, -SCH 2 -; 
15 -CH 2 -CH 2 -££te-CH = CH-£\ R 2 H*^Jg^ fii^nt^tfe 
«k^C,_,7MM, flitft$tlT^Tt>J;^C 6 _ 1 o7U-;i/S*fctt«lftSn 

20 (8) H&5£(VIII) 

R — ?—( W-Q (VII I) 



C^yJWI, -CH 2 0-« -OCH 2 - -CH 2 S-, -SCH r , 
25 -CH 2 -CH a -£fcfi-CH=CH-£, wtt#*g^, KSlg^, i^JS^S 




W— Q (VII) 
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(9) -IS^(IX) 



5 C5£+, R 3 » R 4 > R 5 , R 6 &£Z$R 7 \m-£tc\m?Z-oT, zK*®^ AD 
?>m=P* OH, CN, N0 2 , NH 2 , NHCOR, NHCONHR, NHSO 
,R, SO z R, COOH, COOR, CONHR, CONH 2 , CF 3 , CF 3 0, 

10 Si^oLit^otfi^nwtfei^Ci.JJ^l/^yt+^IS:, R 

Cn7^JMt, -CH 2 0-, -OCH 2 -, -CH 2 S- -SCH 
2 -, -CH 2 -CH 2 -£fc«-CH=CH-£, R 2 tt#*]r?\ Stl^ttW 

Tt>,fcv>c 1 _ 6 7J)/*/u*, «j(i$nwTt)«kVic 6 _ 1 o7U-;i'a6*fcttii«i 
tt«jftsnT^Tfe«fcVic 6 _ 10 7U-;PXs/tttittfe$nTVJTfe«kv^#iitt 

(10) HKOD 



20 . cic*> r 3 , r 4 > r 5 , R 6 &&z$R 7 \tmstc\mU'DT, ?mm^ ad 

y>M^ OH, CN, N0 2 , NH 2 , NHCOR, NHCONHR, NHSO 
2 R, S0 2 R, COOH, COORv CONHR, CONH 2 , CF 3 , CF 3 0, 

Sfeu<»±ittft^nTViTt><k^c 1 _,7J^+'>-*;ufc;^*fetti»g5"rs 
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ttc^eT;^;^, c 3 _ 8 '>^a7;WPiS*fcttc 6 _ 10 TU-;i^s, T a « 

C^tJMM, -CH 2 0- -OCHj- -CH,S-, -SCH 
2 -, -CH 2 -CH 2 -$fdi-CH=CH-^ W a tt$i|5'&3:fcttR*J£-?&, 

(11) W a *«m»^*StfflB (9) (10) E*0^«*fctt"t© 

(1 2) T a ^oJ;^W a W^T^^tiflB (9) (10) mm<Dfc&®%. 

(13) R 4 ^fc«R 6 ^7KSM^W»»-e*§MtE (9) (10) G4K 
©te^to* ; 

(14) HR^ai) 



K^, R 3a »7]ClifIH\ Aay>Rf, OH, CN, N0 2 , NH 2 , NHCO 
R, NHCONHR, NHS0 2 R, S0 2 R> COOH, COOR, CONHR, 
CONH 2 > CF 3 , CF 3 0, B^$nTl^T ! b<fcViC 1 _ 6 7;Wl'S, Wfcsn 

wTfe<kVic 1 _ 6 7;^^>ssfcttg|ji$nT^Tt)«fc^c 1 _,7;m+^- 
7U-;i/X2\ T a «m^, c 1 _ 6 7;wus, -CH.O-, -OCH,-, - 

CH 2 S-> -SCH,-, -CH 2 -CH 2 -*fc«-CH = CH-£, mttlJ&> 
&3®aEft^ R 8 ttg^$nT^Tt>J:ViC 6 _ 10 7U-;i/S, fi&3*lTV»T 




(XI) 
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(15) Q\ Q 2 , Q \ Q 4 SfeiiQ^ti^nfcC 0 7 U -;Htab D , 

5 (i6) mm (i) &v>l (i 5) tm.(oi^m<D^u y?v$ ; 

(1 7) Mia (1) fc^b (1 6) K*fc£ft£##T*BSg»fiJGtt ; 
(1 8) -#3(1) 



10 8ft££j*u Ttt#JS-&*fcttflHfe*nTViTt)«k<> laiOAfnJSf^t 
Z«A*K^*fcttHRa(II) 

15 C— W-Q 4 (II) 

^nxwbj;^^^ masses *njg : ?sfcttaift$nTV5Tt>«kVi2 

(19) HER2Sfi«li«jaiT**«(ri3 (l 7) GttOE&gttJftfe ; 

(20) igcD^m • M^jT^^MfB (i7) mwxDmmnf&m 

25 (2D j&amjg, itefias, j^*&tt*Bfire**flnE (20) tatto^m 




(i) 
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(22) m%mm\z^bx, mm m (i 6) mm^it^m^mmu 

(2 3) if»iJ»LT, MJ3 (1) fcUL (1 6) IBm©^-&#^^ifi^ 

5 (2 4) HER2w&mm\*mm?%tc®.<bMm u) &<^l a 6) ism© 

(2 5) JgO^Bfr • teM£«T5fc&©fufB (1) (1 6) tm.<D<t 

10 (2 6) WE (1) fcVM, (1 6) miVfc&totimMt&mfrGtoltTteZ 

mm-, 

(27) friB (i) (i6) E«©ft^*i+^-— trassjtsa^to 

tt^§gl ; 

(2 8) IfflB (1) fcV>L (16) m$k0{b&l®tft)V^>mW;Mt&m%-&b 
15 itT&SEII; 

(2 9) *;^>^S^LH-RHDI®^T^SMI3 (2 8) : 
(3 0) LH-RHMm^LH-RH7rf-^hT2&SMIB (2 9) tB*fc©!S 

(3 1) LH-RH7=f=Xh*«Ua-^PUU>*fcli^CDtt[TftSmiB (3 
20 0 ) IB«0Em ; 

(3 2) Pf¥Lffij#Jk:2tI>T, MfB (1) ftHL, (1 6) IBIS0ft£4&£W3&SK 
(3 3) IfflJM&tCftLT, mm (1) (16) IB80{b£*>©W8&*£ 

25 ; 

(3 4) M^ymmwLH-RHmffiMT&zmm (33) fBn©#&; 

(3 5) LH-RHp0^LH-RH7P'nxhT^^fff|B (34) tB«c<£># 
ft; 

(36) LH-RH7J-7,btfV=L-7aUV>£fzl$^<DMr&ZMm (3 
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(37) 4&<Dfflm&i*&\ztf!ft (i) &v>u d6) mm<D{£&y>i<Dmmz 

(3 8) ^m. m^mmm. m&?m& mmmm. m^mm^is/^tz\tu 
5 -*?~tmmm*W8Tz>m\z, m%mmzMLx, mm en (i6) 

(39) nummm. m&ttm* m.mm&. mmmm^xs/^ft^u 
~-$~tmmm*m%Ltcmz, m%mm\z%hx, mm (D u^l a 6) 

10 (40) 5 i n5/>^^-if*ia*r*3!pj*»ifi'rs/tje>©wiH d) fcv>u a 
6) mmvxb&tovtiffl 

(4 1) HRsSKlII) 



*&«HR5£(IV) 
20 C— W-Q 4 (IV) 

T?^$n-2>g£, W la , W 2 \ W 3a &£tfW 4a &Il-££:teMftoT> 
Wfc2nWTfc<kV>g5RIB\ «*K^*fctt**taC?*, Q x > Q 2 > Q 3 & 

nx *> ct vi»#*^7fc***fctt«ift$ nx^x t> «t v^mst 
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^7KH1I^T$.D, Q 2 *fe«Q 3 ^s^7x3:;i/ST^0, R la ^k'7xxU 
J;OT^^M^Ta5D> T, W x \ W 2a , W 3a 430;D^W 4a W^Ta5D^ 

§HER2SeWW,i:il:m o 

10 

mn<Dwnu.mw 

t t> 7 u b 

20 z.z.x, 7;]/*;k*<hLTWu mk?*5P;k x5P;k n-7°nif;k -rv7° 
□ £;k n-7*?Mk ^V^;k sec-7*^;k tert-7*^;k n-^>^;k 

-fv^>^;k *^>5Mk i-;Wk7°otf;k n-'v^k -fw^v 
;k i, i-^^^7*^;k 2, 2-v^;u75P;k 3,3-5^^7*5^ 
3, 3-v^^;k7°PhVk 2-x^;k7*^;k n-^\7°^;k i-*9MW\7^ 
25 ;k i-x^;^+->;k n-^-7?;k l -^^kx^^Mk y^vmoc^ 

7 )Vtr-)mt Ltd M^fftfx;k 7U;k -T77°D^-;k 2-*^ 

7U;k i-7*o^x;k 2-^;i/-i-7'D^x;k l -7^x;k 2-7* 
xx;k 3-7*7-x;k 2-X5SH/-1 -7>x;k 2 2 -7^x;k 
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3- *3\^-2-7xXJk i-^>xx;k 2-^>-rx;k 3-^>t-jk 

4- ^>T-n;k 4-^^;i/- 3-^>xx;k i -^-fe-;k 2-a=h?- 
;k 3-^-fex;k 4-A=H?-;k 5 -^*irx;i^(DC 2 _ 6 7;kirx;k* 

7M^HtLTH 0y^.«x^-;k i-7'utfn;k 2-7nt!x;k 
i -7*^x;k 2-7^x;k 3-7*5fx;k i-^s>5Px;k 2-^>^x;k 
3-^>^-;k 4-^>5Fx;k i-A^v-;k 2-^vx;k 3-^* 

r$/^DT;Mr;«j turn mMZz/zwju&v, ^o^f 

;k ->^u^>5 1 ;k y^DA^^, J/^da^K S/^n^^k v7 

d / x;ws© c 3 _ 9 d 7)Wbm&m ^ ens. 

9 U7)\,*r -)],&\ tUTd M«2-y^D^>f>-l-^JW 3 
-v7n^>x>- l — r;k 2-v^n'vHr>- l -- r;k 3-v^o^ 

r;k i -->7D7»- 1— r;k i-5/*n*>x>-i— 

-1— TJk 2, 4-^^o^it>^x>- l — f;k 2, 5 -5/^D^\^-y-> 

Kfls**aEo^tLTo rru-;i/*j tuna, ¥m£xtm&&m&xm 
mm, «fcoj9 s *b<ec 6 _ 18 53rSiiEft<b***> £<mc#£l<w:c 6 _ 14 ^§ 

r^r§««<b**a£j iL/T^ffWfcW^-rst, «ittf7xx;k ^7^;k 
7>hU;k 7Xkx;k 7x^->h'j;k 7xtkr;K ?;k*kx;k f> 
^•fex;k t'7x-i/-;K ^\7°^kx;k 7±i-y^u-)vmx$>D, 
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7x-;k l-i-yf-M 2-i-y9-M i-7>HJ;k 2-7>hV)vmtf 

Q 1 , Q 2 , Q 3 > Q 4 , R"t*sn5 rilfi|$nTVJTt)«kVi«#«Kft**36j 

10 ~;k -f>^-fe~;k t'7xzi/-jk -\7^i^-;k rtj-y^U-fr^fc 

0» 4 , Tfe7xn;k i-^-7^;k 2-^"7^;k l-T>h'J;k 2-7> 

q, R ld , r\ R 8 T^$n^> rgij|$nwTt>«fc^c 6 _ 10 7U-;i^ij 

R'\ R lc T^£tl£ rs^nfcC 6 _ 10 7U-;U*J ©C 6 _ 10 7U-;PS<hLT 

15 a, c._ 10 3r#»Bfc**ai?aeK ±DflF*b<w;c B ##^to!K**T?a 

Mail^ll, ^Tt)7x-;k i-^-7^;k 2-^-7^;^*W*bVi. 

q 1 , q\ q 3 , q 4 , R ia T^^n§ rutft^nT^TfeiViigatscRflsTKmatj ©it 

20 mMmT&V, mZ.\ti'2U7)V*)V&, i/^n7^-M, y707M> 

is® t iwi v&*m ^5 C <h^T# 

R ld , R 2 , R 8 -r^$^l^) rfi^$tlT^Tt> e kViC 3 _ 8 v7D7;k^;kSj , R ,b , 
R lc 7r^£*l3 ril$^cC 3 . 8 y^o7MMj U^RT^tl§ rc 3 _ 

25 f>^D7^;Hj ©c 3 . 8 y^D7MMiiTH mx\t^y p7p tr;k 

v7n75^k y7D^>^K v^^a^+^k y^D^7?Jk 7 

R J -t?^£ti& rg|j|$tiTViTt>«J:ViC 1 _ 6 7;wuSj *«tt/.RT^$ns 
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7;wpst*o, #fcBB£Sttfc^ mx\t^)V. x^;k n-7°atr;k 

-fy7°Plf;k n-7^;k -fV^Jk sec-7*^;k tert-y^;k n-^> 

^;k -fy^x^k ^^>^;k i-^;k/Ptf;k n-M^xMg^ffl 

5 ■ T\ R 3 , R 4 , R 5 , R 6 , R 7 , R 3a T*^$tl3 rc 1 _ 4 7;WI/& 43<fcOT c K£tf3 

rg^$ nfc c 6 _ , o 7 u <£ mt c 3 _ 8 u 7)i*)mi ©s 

7Ptf;k n-7*^;k -fV7>;k sec-:/^;k t er t- 73^^78 V> 6 tl> 

10 £?£L<te;Wk x^;k n-7'ntf;k -ry7W;k?&3o 

R 3 , R 4 , R 5 , R 6 , R 7 , R 3a T^£*l& rc i _ 4 7;kn^^*j £J;tfR u ££#3 

mwkis ntc c 6 _ , o 7 u £ tfwm ^nrcc 3 _ B zy^u 7)v*)vm ©a 
wmtvxo rc 1 _ 4 7;kp^r^*j <hbTte, M^xte^&iltoc^^ 

p*X*T&9> #«££n&(^> &m$*h*>>, if^y, n-7°P# 
15 *X ^fvyn^X n-y>3PX -fyyb+k sec-7>*X tert-7 

h^mm^^n. $?£b<«^h*x ihtk n-yw+x <yy 

r 3 , r 4 , r 5 , r 6 , r 7 , R !a ^^n§ rc 1 _ 4 7;kn+v-^;k^x;i/^j 
r 1c \z&wz> mm £ ftfc c 6 _ l o 7 u -;i/S*ct n^c c 3 _ 8 *> y □ 7)V* 
20 ©g$*£bT© rc 1 _ 4 7;k^i^s/-*;k€x;i/*j tbtfl 09*.tf 
;*b^x*;k^x;k if^y*M-jk yp^xfr;!/fc;k -fy7n^ 
+x*;kfc;k yh*x^;i/fc>k -fy:7>*x^;kfcjk sec-yh^> 
#;k#-;k tert-y>^v^;k^x;^^fflv^^<h^T^, 
#;kfc;k xh^-/AM-;K y°p^X^;k#x;i/^W£l^. 

25 R 3 , R 4 , R s , R 6 , R 7 T^£*13 l~C ^^k+XVS^^X^J R lc 

s ra^$n^c 6 _ 10 7u-ji/a^i:^s^nfcC3_ 8 ^7P7JW^j © 

S&*£LT© rc 1 _ 4 7;k^l/>v^->^J £LTte, «Lfc* 

IB 1 ) t^ol^i^Ti^T^^tl, 0HA^^l/>V^X X^kXX^* 
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R 3 , R\ R 5 , R 6 , R 7 , R 3a T^£*l3 rAP^HBM R le fcfctfS rg$ 

$ ntc c 6 _ x o 7 u «k $ nfc c 3 _ 8 i/ ^ n 7; wwsj ©ems t 

LXO r/Noy>JR^j £bT&> 7>y^JE^> ttBftK^ 3£*Ig 
W 1 , W 2 , W 3 , W 4 T^$ft3 r«snTViT"bckVi2«CD»J»«KflS7K*atj.0 

X f^7^^, ^>^7^l/>, ^IM^UX ^^l/X^l/Xx^;!/ 
XrPl/XT/Ptf l/>^©7;l/^I/>«T^0, »*b<ttC 1 _ 6 7;U+U>*7? 

7°Pt?Xl/>, 7*^X1/ X ^^Xf-^>i©7^rl/> 
£T?*»5, »*KttC 1 _ 6 T;U^-l/>3£T*0 ; v7 P7°P fcflxX 

7*^i/x ->^n^>5 L i/>, ~>7n^+xi/>^©i/7P7;M i i/>si?&^ 

#£b<teC 3 _ 8 v7P7;i/*l/>ST&t) iv^ayD^l/X y^n^f 
XlxX ^7P^>xXlx>lg©5/7P7;i^xl/X*T&D> $?£b<&C 3 _ 

U^5 1 lx>^HOC 1 _ 6 7;i/+l/>S> tfXl^X 7°P^Xl/X ^f-l/>f 
t/> 2 ttOfllK^Mtt^Sj © 1 £U:©/Vr umttG b WT fe 2 ffi©I& 
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HufB r2flfiCDI&J»»KflHKSSSj ^fflV^dtJ^Tffr*. ^#$Jfc»0!l*.tf7;i' 

. -CH 2 0- -0CH r> -CH=CH0-, -CH0CH 2 - -CH 2 CH 2 0CH 2 - -CH (CH 3 ) CH 2 0- - 

CH 2 CH(CH 3 )0- -0CH 2 0- -0Cfl 2 CH 2 0- -SCH 2 CH 2 0- -0CH 2 CH 2 S- -SCH 2 CH 2 S~, - 
0CH 2 CH 2 CH 2 0-, -CH 2 0CH 2 CH 2 - -CH 2 S- -SCH 2 - -CH=CHS-, -CHSCH 2 -, -CH 2 CH 2 SCH 2 -, 
-CH(CH 3 )CH 2 S- -CH 2 CH(CH 3 )S-, -SCH 2 0- -CH 2 SCH 2 CH 2 - -CH 2 NH-, -NHCH r , - 

10 CHNHCH r , -CH 2 CH 2 NHCH 2 - -CH (CH 3 ) CH 2 NH-, -CH 2 CH (CH 3 ) NH-, -NHCH 2 0- - 

CH 2 NHCH 2 CH 2 - -CH 2 N(CH 3 )-, -CHN (CH 3 ) CH 2 -, -CH 2 CH 2 N (CH 3 ) CH r , -CH(CH 3 )CH 2 N(CH 3 )-, 
-CH 2 CH(CH 3 )N(CH 3 )-, -N (CH 3 ) CH 2 0- -CH 2 N (CH 3 ) CH 2 CH r , -CH 2 N (C 2 H 5 ) - 
CHN(C 2 H 5 )CH 2 - -CH 2 CH 2 N(C 2 H 5 )CH 2 - -CH (CH 3 ) CH 2 N (C 2 H 5 ) -, -CH=CHN (C 2 H 5 ) -, - 
CH 2 CH(CH 3 )N(C 2 H 5 )- -CH=C (CH 3 ) N (C 2 H 5 ) -, -N(C 2 H 5 )CH 2 0-,-CH 2 N(C 2 H 5 )CH 2 CH 2 -, - 

15 N(CH 3 )CH 2 S-, -N(C 2 H 5 )CH 2 S-#^fflV^d<h^-t?#^^ ZIfte>K:IK£$ftfclr>. 
£?£L<te-CH 2 0-, -0CH 2 - -CH=CHO- -CHOCH r , -CH 2 CH 2 OCH r> -CH (CH 3 ) CH 2 0-, - 
CH 2 CH(CH 3 )0- -OCH 2 0-, -OCH 2 CH 2 0-, -SCH 2 CH 2 0- -OCH 2 CH 2 S-, -SCH 2 CH 2 S-, - 
0CH 2 CH 2 CH 2 O- -CH 2 OCH 2 CH 2 -^lr^D, £ 0$f £ b < «-CH 2 0-, -0CH 2 - -CH=CHO-, 
-CHOCHj-, -CH 2 CH 2 OCH r> -CH (CH 3 ) CH 2 0-, -CH 2 CH (CH 3 ) 0-, -OCH 2 0-^T&3. 

20 R 1 , Q 1 , OA Q 3 , Q 4 , R la , R'\ R lc , R ,d , R 8 T?^£n3 ratfc$nWT ! b<kV*« 
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«7U;k fi-ji/, fou;K #*Wj;k -f v*-*-ifVu;k ^77u;k 
•fv^7Vu;k -T5^vu;k t°?v*u;k 1, 2, 3-**tH?7 v*u;k 1, 

2,4-Wy7 , /UJV. 1, 3,4-^^7 ^U;K 7 7if-M 1,2,3 
-f75?7»/UM 1,2,4-W7!/'J^ l,3,4-5P7~777U;k 1, 

2,3-Hj7yu;k i, 2,4-hU7yu;w xh^i/u;k tru^;k try 

^7n;k fcf'JSv'-Jk fcT^rJk h'J7v^i) ft£©5ftV>L6*0 

>77^-;k ^>i/^x-;k -f >FUJk <fv-r>FU;k ih— f>^7 
u;k ^>x-r>^7u;k ^>y^-^/u;K i,2-^>y>fy*WJ 
;k ^>yf7yj;K ^>i/bT7-;k 1. 2 7^77U;k ih- 
^>7HJ77u;k *yy;k -rv^yjjk -»;u^k ^t^/u^K 
*/3^-y-;k 7^7-7-;k ^-75fih7~;k 7Un;K 7xUv-;w * 
•;w\V"j;k a-*;w?y-Jk /3-#;M*y-;k r -*MU-JK 7#y 
y-;k 7x/^+i-v-;k 7i;?7y-Jk 7it^ik 7x/*it?M 

n;k ^7>hl/~;k 7xth'J^;k 7itbO'J^K -f>F'J». 
tfDP Cl,2-_b] tf'J^ % 7-;k tf^7P Cl,5-aJ tfU^k -f 5^7 

[1,2-a3 tfU^k -f^^V (1,5-aO tf'JvJk -f$^7 C1.-2- 
b) tfU^>?-;k < C 1 , 2 - _a) t:US^z:;k l,2,4-HJ77n 

C4,3-_aJ fcf'JvUk 1,2,4-MJTVa [4, 3 - _bj tf U ?V-)Vm 
ft £0 8-1 2*©5MHd«^tt*ai« (»*b<tt, tWiBUfc5ftV>b6*0 
5fi«St*Il^ / <>t' >»t«f^Ufcll*jR*fc»4«inEUfc 5 ft^b 6 
*©^S»#iRS:tt3llSSa£©|g--*fcttSftofc**5!l 2 ffl#»£Lfc**3!t) 

?-7-;k *=Hz7~;k ^x^-;k eoU-7x;k rh7tFo7UJK 3=- 

*^-;k tf^y^k ^h^tHotr^n;k ^;k*y~;k ^tf-^kfcU- 

;k tf^7'7— ;i/^©3~8M (£?£L<&5~6ft) ©l&fcl&5W*>Ffi&ft 
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5 ts^mmm.mmMmf)m ^ sn> #cte$n&i^\ & ^ t, < \t 5 l 22 m 

it 5 v u M.^mmmmmm, s 5 off * t < » 5 10 

mat*, tbtt%h<usm^ m^mmmmmmtzEx&Zo mmt 

celt?, R'-e^ns r«^^nT^Tfe<fcv^«m*j ss.ttfR 1 , Q 1 , q 2 , 

Q\ Q 4 , R", R lb , R lc , R ld , R 8 T^$tl§ rg&£nWT s k<fcV>1t^m*J £>* 

b£^T)lfr~)l&. (ui)W&-ZnxteXb£K7)V*~)V& (iv)gj&$tiT 

\,*X*>&tel'9n7)V*F)V&* (vii)«Jft$nTViTt>«fcVi5/^P7;^-;i'*, 
(viii)K&SnTVvtfcJ;V>«3|t8!tg, (ix)tt&£tlWTt>£V>7^/^ (x) 

20 a»snT^Tt>«tvw5 H-r;vx (09*.&, a-c (u* ) =n-u [5£4\ 
u*$j;tfu* fe^n?nm~%fr\mt^x7mmi L xtewWkM**'? mm 

iVS 5£-C (NE* E ' ' ) =N-E E, E' 

e' ' «-tn^nra-*fctttooT**JS : fxttiiift***'r (e«$?£l< 

25 JiTKSSJS^&^f) ] tU$nsS§) > <xii)fi|fe3nWTt>«fcV>#KS* 

& (xvi)k^^nTViT ! bctv^^;u/t : &'r;i'S> (xviDs^sftwr^J; 
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hSv (xxiiH Vy7^-hS> (xxiii)^v7^- hS, (xxivHV^v7 
(xxv)-hD^ (xxvi)-hDVS> (xxviiJXJl/Jix^fi^^Tv^ 
(xxviii)*;l/^>m**07>-;^ (xxix)^VS^fflV^n, £tie> 

tim #i*.fc£*3Mk x^;k n-7Pt?;k -rvyoh°;k n-^^k 

•<V^;K sec-T^k tert-7*3Mk n-^>^;k -TV^^k 

10 >^;k l -^^;k7°pt:;k n-^s/;k <y^->;k i.i-vpWK/ 
5^;k 2,2-v^^;k7^;k 3, 3-v^Wk7^;k 3, 3 -vpWk/pt: 
;u^©c 1 _ 6 7;^;^^^-5^<h^T#^„ 7;i^;«©tti&s«i: 

X yo^^oc 1 _ 6 7;Pn^v^) ; ;\utf>mT (M, 7yJfl> 4fB& 
15 9km, 3*?mm > fg^7;k+^S (flj, *3Mk x^;k ^m^Ci.e 

^) , M7;k^n;i/» x^-;k 7°nA°;^;i/^<DC 2 _ 6 7;u+-;p 

g^ftT^T^v^svVS, *;k^^v*, fii7ji/3+'>*M-;n 
20 (M, ^b*->#;kfc;k xh4 i v*;i'fcji/^(DC 1 _ 6 7;kp^^;k^- 

(i7v;us (#1, *;ks;k c 2 _ 6 7;k^y-r;k ^> % _Af;k ;\n^>i^n 
T^T : bck^C 1 _ 6 7;k3^v^;i/^x;k AP^>'fb$nT^T ! bJ;ViC 1 _ 6 7 
25 ;Wk*;k*x;k ^>-tf>?uk*r:;i^) Tffi&£ft.WT*>ck^#;kn ; E'i' 
1 -7-fe*5P^x;kfr;k^-;k 1 -tfn'J^x;k*;k#-;k fcf^'JvV 
#;kfc;k ^;k^U7*;i/fc;k 1 -tf^^x;kfrjkfc;i,i|) , gt^c 

%%m$,m4k7mg: ^y^u/a, tr^Ovv^ t?^ 
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^xzw-jvmfcz) m*%^z>z.ttfT*%^ ^ne»©eic©K^ 

;i/»iLT«, mXJiiK-)],. TU;K -fy:/a^-;k 2-*^;k7»j;k l 

-y^-;K 2-^^;|/-2-^t--;k 3-*5F 

;i/-2-^-;K i -^>r-JK 2-^>t^-;k 3-^>x~;k 4-^ 
>^-;k 4-^^;i/-3-^>x-;k 1 2-'\*-fe~;k 3 

-A*-irn;k 5-^-fe-;p^©c 2 _ 6 7;k^rn;^^ii 

)VMtLTiz, m^fn^-jw l-yDf-jk 2-ypt!-;k 
;k 2-y^-;k 3-y^-;k i-^>^x;k 2-^>^-;k 3-^> 
5f~;k 4-A>^x;k l-A^v-;k 2-A*$/-;k 
4-A+~>-;k 5-A^v-;^©c 2 _ 6 7;k^x;k*^v^^i^#^ 0 

--t, T^-^cs^siLT^ mmisrcmmmtbTO) rwmnx 
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15 ItilBBmSiiLT© r|B|ft$nT^Tt>«fcVii/^D7;^-;i/Sj 

xtt, w^aaiRs^-rsjg^ awsw tit, 

g^M^^e,SttWc^P^l^:^L3a (0F*L<«l&^b2ffi) * 
tf^/lUk l,2,3-Wy77UJk 1, 2,4-^tJ-^7yj;K 1,3. 
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4- **W7VV)W UJ-fJyjyjJk 1,2,4-^ 

7>>7y*u;k i, 3, 4-^7^ryu;K i, 2, 3- hU7yu;k 1,2,4 
-hU7y*u;k xh^yujk tru^jk.hfu^z:;^ tfu^^-;k tr^ 

5 ^>i/77-;k <v^>i/7^-;k ^>y (bj ?x-;k -f>Ku;k -f 
y-r>h*u;k ih— r>^/u;k ^>x-<>^/ujk ^>y**-tf-y*y ;k 
1, 2-^>y^y#*ii-yi);k ^>v*5P7v*y;k ^>ytf^-;k 1,2- 
^>yyy^7v*y;k iH-^>yhU7yu;k *yu;k <y*/y;k 
v>/y-;k *:?-yy-;k */WJx;k y^y^-jv, t7fjyzjK 
10 7°U~;k ^fU^k #;k>wu;k a-#;k#y-;k j3-;*7;k^y-;k 

r-^7;k^U-;k 7^'Jy-Jk 7i;Wz;k 7iy?7^Jk 7x 
^-^-;k 7x7W-<-Jk ^7>hl^-;k 7xth'Jy^k 7itb 
□ U-Jk -r>HU^n;k tfnu [i,2-_bj t?y^v-Jk hf^yn [i, 

5- aJ fUyJk -f^yy (l,2-_aj tfUvMk <5*V [1,5-a.J tf 
15 UvMk -T5^y Cl,2-_bJ tfU^v^k <5^y Cl,2-_a) tf'J^ 

-;k l,2,4-hU7ya (4,3-aJ tf'JvJk 1,2,4-MJ7V*D (4, 
3 - _bj If U ^y-J^© 8-12 L < te, 

-;k ^>yif^-;k ^>y (_bj 5fx-;Mg) ^/b^sc^t^s. 

fPx*-;k b'DiJy-Jk fh7kh'n7'JJk 
25 fcMUv^k rh7tFDti7-;k *;k*y-;k mMUrjk t?^5> 

>>X,M£<Z)3~8M ($?£L<«5~6M) ©gg^i^^Vi^^ (£f£L<te 

») o^mmmmmm {.mmmn.mm.rn *-&^«i,2, 3,4-xh^ 

tiFa^y U;k 1,2, 3,4~xh^t:KD^y^7U;k^j;^HWf2b^m 
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S (09, *;k$;k 7-fe^;k 7Dk°:*xjk fcr/tnK;W*©C 1 _ 6 7;k&7'f 

io jmig) , wsntwbAvwsH^ e«i$nTV5T«bJ:Vi75 5?y 

15 nTt>«kvw5 m;hij , mm^nx^x^^r^^ymi tvx 
saarr* r«iftsnTv>T'bj;vi»«»ra**fcw:*3ie!aj ©g^s^u 
x® m^nx^xh^r 5 y»j , rg^nwr&^vvKmaxj > 

20 HfffBfi^-SibT© rR$£ftTVrct)£V>75/*J , rgjfcS nwtfc 

#J;L«, ;\Dy>Sf 46£, 37^) , ad^> 

{fc$tlT^T s bckViC 1 _ 6 7;l/3^v (FlIA^ h^'X Xh+->, HJ7;M" 
25 D*h*~>, 2, 2, 2-b'j7MPXh + y, b'J^DD^h^i/, 2, 2, 

;u-7xn;u^) ^e>3i«nfc^*xs^^nT^T : bci;v^^7;u+;i/« (#y, 
*3Mk xef;k 7ntr;k -fV7otf;k 7^;k -f773Mk tert-7?;k 
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>ft:$nTViT%>«fcViC 1 _ 6 7;k^+'>*;k^nji/a6 (M> * h^^kfcjk 

ih+y*M-jK h'J7;ktn* h+S/*;p#-;k 2, 2, 2-hV7)V 

puib^y*M-;i4) , 7x~;i/XTS&£ftTV>Tt>J;^C 1 _ 6 7;kri 
^>#;i,fc;k« (M» , 7U-;p m. 7i- 

;k i-^-7^;k 2-^-75 1 ;^<dc 6 _ 10 7U-;^) , (M, ^ 

>v;k 7x*3^i^oc 7 _ 10 75;k*;k $F^t<«7x-;p-c 1 _ 4 7;k^ 
;uso , 7U-Ji/7;k^r-;u is>i-$)im<DC 6 _ 10 7V-)\>7)i>tr~)i>, 

SK-Ok C,_ 6 7MjTO>F^K 75y;f) , l~2fi©C 1 . 6 7^ 

*;k*i?s&£tiwrt> <fc^75 /*^TS&£nwct> unsott 

^'JyA ^kfrUA 1 -e^^-;kfc<fctf4mc<g&7 

;Mr;v (M> *3=-;k x^;k yntf;k -fy^ptr;k r/^jk t-y^;k 
^>^;k Atyj^cc^j;^) , 77iW (flK ^>^;k 71 

Wi©C 7 . 10 77Wf) , 7U-;P 7xn;k i-^-7^;k 2 
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5 7Ptf;i/?;;k7^x;k <y7"Pt!;kx;U7vf -jk 7*^Jk*;i/7^x;k -fv 

73Mk7JV7>fX;k sec-T^UTJ^^XJk tert-7>;!/7Jk7^ x;k ^> 

->;vSj turn, 7^3^5/*;u#n;k 7U-;^+->* 

*v#;k^-;k 7n^^5>^;^-;k •fyyn^^y^MrjK 7h3^> 
#;kfc;k -f y^h^y*M-;k sec-7h^v^;Ufc;K tert-7>^ 

v#jkfc ;k ^^jkt^e^Jkfcjk ^y^>3^U:fr^>#;M?x;k * 
#-;k 7"p^^*^-;^©c 1 _ 3 7;i/3^^^-^*W^bVi. 

5i@©Aoy>^ (Mtf7y*, Hit* 3 7*^) T'li^nt^T 

25 y^iSTi^JH (flk *5P;k x5p;k 7°ptf;k ^y7ptf;k 7*^;k 
<y7*^;k tert-T^Jk ^>?\>k ^'>;wp©c 1 - 6 7;i/*;i^ 
<tt^5 L ;k x5=-;k*) , 7~>;i'S *;k=uk 7-fe^;k 7W:*-;k 
tv^p-f ;u#©c 1 _ 6 7;i/*7-r;k i>*/'t)vm > *;p#*^;W6» c w6 7 
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vib5<a©ADy>jg^- («iitf7y*, mm. ust, avmm nmmznx 

£7c> £*l£>©S&ate, Mfctti^oTl £&«2fc^L3jB (£? 

*<hLT© r7;k^*~>;fr;kfc;ki k:*H-*«J(yttra««:ft©ra««:'bos' 

15 fc;k 7i^?M4 1 y*M-Jl/^©C 7 . 1 j7;i'+WyA^,)l/f 

(«F3rL<tt, c 6 _ 10 7U-;i/-c 1 _ 4 7;m^^-^;i/fc;^) #W£bVi. 
• M r7^;Wk^*v#;i/#-;i/j &tt«£#Lwrt>cfc<, ^©ggia^ 

lth:, wiBoa^SiLT© r7;p3*->#;p#-;uj n^w-sjttftaet^ 
20 rN-^/w^k^^ki ttSf^^fci-ffloaift^sw-r** 

x^;k 7°Ptf;k -fv7Pfc?;k 7^;k <i v73Mk tert-7?Mk 
;k A+y^oc^eTJWf) , (gM7;i/y-;i/ (#k tf-;k 7U;k 
<77d^-;k yp^-;k 7f-JK ^>f-JK A^-fe-;i/^©c 2 _ 6 7 
25 )V*r-)im) . i/>7U7)]/*)V m. ~77P7°Pt£;k y^D7fJK ->7p^ 

;k i-^-7^;k 2-^7^;^®c fl _ 10 7»j-;W8s) , 7^;wu («, ^ 
>i^;k 7i^jh©c 7 . 10 77Mjk $f^b<«7x-;u-c 1 _ 4 7;i/^ 
;w» > 7U-;kr;k^r-^ v>^5;u^©c 8 _ 10 7U-;u7;k^--;k 
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mzm^Z>Z.ttfT*%Z>. M7i^JK ll7i^-iK '>i/D7MJk 

7U-;k 77MJK 7U-;k7;k7-~;k w.mmmtmWkM^VT^Tb 

5 ^©g$l*£LTteu MfS©S^*<hbT© rj^n^v^fcJkl £ 

yak^k y*^;k tert-^;K ^>^;k A^ji/^c^^Mr;^) , 
^aM^MiO , c 7 . 10 77Mil' (M> ^>>Mk 7x^fiH» 0?£L< 

^^-;u^;^-;^J:^4^«M7^^;i' <M> >?\>k x3Mk yatf;k 

-fV7°Otf;K tert-7?Mk ^>3Mk ^i^MgOC,^;!/^ 

20 -m . 77JVW (0K ^>vJk 7i*^OC 7 . 10 77JW^) , 7'J 
7x-;k l-^-7^;k 2-7-7WOC 6 . 10 7'J-J^) ^£ 
W bWTt>J;^l -t?^vXJkt/;k^x;M£©3~8M ($?£b<te5~6 
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wmwymtLxo r*;i/jjN>ftS3fc<z)7$';ki tLx)t, mmimistt 

7°nt!^-;k HAD^;l^©C 1 _ 6 7;kfr/'f;k ^>'M)im(DT^}^m 

10 Q 1 , Q 2 , Q 3 , Q 4 , R' s T*£*l£ rg^$nTViTfecfcV^«M«m*J . Q, 
R ld , R 2 , R 8 T^£tl£ rs^tlTViT^J:^C 6 _ 10 7U-«j ££Z$V\ R" 

Q 1 . Q 2 , Q 3 , Q 4 , R u T^2tl£ rflHft$tlTViTt)«fcVJ|SRa«ft:7lc**J , R u , 

r 2 , R 8 T^$n-5 rg&£nwT^£^c 3 _ 8 v^o7;wi/Sj fcitfR 11 . 
mi \z&vzw&£tmmtm<D®w<zb(Dzm^%z.ttfxzz>. 
25 &tf%w&&tmwifc&<Dmmf3ih<D*m\,*%z.ttfX'&2>o 

X, X s , Y, W, W 2 , W 3 , W 4 T^^n-5 rg^^tlT^Tfect^^^J tfitiL 
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vi2-tBoi&ift»K'fb7K**j *«ktfw, w ! , w 3 , tT'Kznz m&znx^xb 

R\ R'\ R'\ R lc *5J:tKR ld ^^^T«, g&£nWT*>«fcV^#&#Hb7R^ 

ag*fcttfitft$nTViTt>«J;Vi«*gl3l^»*b<, *HdBPSb<ttgJfe£n 

T X fe cfc V i 7 x & § . 

t>&vic M 7;p3*^abWff*bK 

T, T , *J:^T k ^^l/>*. x^l/>S, £fc«tf-l/>S^$? 

SbK 

15 y^i^^ttSS^^JWSbVi. 

w, w\ w\ w, w\ w 3 , w\ w\ w 2 \ w 38 *5j:i;w 4a «, *?u>. mm 
■c^<f*Jff*bv». 

Q, Q 1 , Q\ Q 3 ^3j;^Q 4 «AU^>II^^fe«Sm^nT^Tt)ck^^#^^b 

py>MT^fc«^-n-6nB^*^WbT^Tfei:^7xn;vs, ^-7^;i/S> 

x nx V>T J: V^^JS^T* <9 *o Y=Z=tWT * 

25 *bV>. 

x #gta$nTv>Tt> j^a*^*?* o*o w^mw^xhzfc^mm 

£bK 
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Q 



(Xb) 



R 



irr. 

im\Z.^T\%. #tCtl^©(IXa)> (IXb), (XaK (Xb)T^£tl3'[b'&« 

*K0Jt^^^^%«MIB-^(I)~(XI)T^^n§ft^W$f^ 
h^ifi. L<te#©-feS(i' K Oil' K (V K (vi' )~(xf )T& 





(III') 




(V) 
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R 2 




(VII') 




(VI II') 



R 2 




(IX') 




WO 03/045929 PCT/JP02/12264 

31 




(XI') 



5 *^bj^^t-k (i) ~ (xi) &&mv k air k or k (vr )~ 

W^.lihU^fJl/75X HJX3Ml/75>, tfU^X U >> x*/-;W 
7$X yl^7-^75X h UX^/-;U75 X ^>^DA+->J1/75X 

^ **xx;p#>&* ^>-t?x*;i/*>K» p-h;uxxx;i/* 
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mMt&Tizmztizjjmmz&vxmmnzc 

Tffl^Tfe<fc< (ttttLtbTtt, (I) SOtttrafcOfcOfr^tf 

fb-&«l (IVa-c) tt, J. Med. Chem. 3r7 ^f^/t 

JV^SXh'J-) 2 8i, 7 1 7 - 7 2 71 (1 9 8 5^) i;:f5iK©^&£fc« 
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mmmi a) m^tix^mmt^m oia) st^fc-sv^nsxha 

ftfenfc^woiia)*, ars3te«f^*#T, *;n*>»fc£» r'cooh tjft* 
tjv (ppe) *^#b&a*£>inff&T£, &-5wa*^>;uu*>$ i t i 3iS&* 

20 ^fs&jsznmfsrfs mmtzmmz o mtttm q-b (o©, tmmt&t.zt* (u) 
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RBbtJU^A, ift»***U^A, TK&ft^hU^A, 7K$tffc#U£A, #BMfc 
tt rm*j ©&/B»tt, ffr&toava) itjn:fb, $2^;i/~2 o^;k 

10 IM2a 
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I—// 




HW>>Q 



-Hal 




1 z 
(IVa) 



15 



20 




HW»Q 



-Hal 




(IVb) 



(lb') 



-W-Q 



*«tt©*§MmHW b QiM«^-r^t, (la' )^«*J#&n5. 
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w^i2TO5. jkm&v&znMM^te, ^mfrz^mmm&ms. 

*'J^A, JW***#U£A, Tkggft^HJ^A, TMMb&US^ *BMt*U 
r^gj ©&JB»teU fl^tKlVa) ltjl/t^b, *9 2 ^Jl/— 2 0 ^Jk 

10 *i#6ns. 




(Ic) 



est*, #c^tttmiBjg*i:w****n^n*i-. ) 

15 mjRattAWtBfcfcfctt (He) a*t>%VJ6tl*-hP*oaBc*frlC 
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#stife>fh:^#i(iiic)^, aa^^frT, *;w#>»ft'&* R'cooh tJK* 
5 (ppe) *jft#ufc#e>insrr*» &3i>te**>x;i'*>m , l :, >ts&s 

?Ffc&%*fm&y> mMmmuomt^m q-b(oh), aia^tst, (v<o 

15 i^m^ 6 1 2 RflWT?**. Wa^^m-fb^ Q-B(OH), SMfr ^.^iSll^ 

l£$^U<7A, Ktt***U^A, zKS^HJ^A, *BMfe#U£A, 
*U£Afc£©&*ttak »svitthUx^;U75>, l^J5?>&£«tfr«aaE 

20 K r^gj ©&/8*fcJ\ {fc^(IVc) ltJHCttU 152^-2 0^1/, 

b < $ 5 i 2 ^;WTab 

*;ua> ^Dn^^>&a ifiaitt^ffT, An^>«R f 

Hal fc J; 0, (Ic) I"i£;*j tLTtt, M 

TKSHb^HJ^A, 7Kg?«U^A, zkftfl^UtfA, TK^fW-hUSAftt*© 
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?)vys;-i.z-v*9-)V*)V\i}iu-i,z,2-i?Tif*x*v> (bemp) , bemp^ 
Iftft^oW***, MB^Stts. g r^sj £>&fflfite, (vc) 

5 «R,-Hal©^ffi»«, fb£^ (Vc) it;nc^u ^l^WlOtJk $?* 




Rz-Ha I 



10 (Id) 

(3) T#e>ft3*b^#j(IVc)£, R*SfciaiS#iLa:V»*Ji, 

P77>^<jf) , ^mmmtimm. w, h;px>&a , 7$ m 

15 (0h i?*3 L )V*)VA>7*Y, iSt^JlT-thJ 5. FIZZ) , AD^XfbMbTk 

, ^tto*^^mHW b QchinM^-r§<h, (Vc' )fc£*wq»&n*. 
#U#A, jg^tMI^U^A, zk&fc^HJ£A, TKSMfcaUtfA, 7K^b^U 
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m rmsj o&mwtt, fls-&*avc) l^ptatu ^2^-20^;^ 

a , ffMWI (flk ^>-fe?>, h;ux>&£) , 75 w. i?* 

10 ^R 2 -Hal tfrfoZHZZtizkr), ik&M (Id) ^#£>tU>„ mMi tbtfl 
#J*.«, ^m^bU^A, ^i?7K^bU^A> MitfJU^A, 'J £ 

A, 2KSMttf-MJ£A* ««'J^A. TkM^U^A, TRIftthU^Afj: 
£<Z>&M$it*, &&V>tthUX5Ml/75X tf'J^X 2-tert-^;K5y-2- 

vx^;v7^y-i,3-^^?;i/^;i/bFo-i,3 ) 2-> ? 7it*^x*u> (bemp) , 
15 bemp ^ffl^en^o ^ r^gj \\^m 

(vc" ) l^wc^ru ^ltJWio^K $?£b<&, ^1 1 3 wx* 
)\u^y\Ym\-^\ offfiin (vc' ) l^wc^fu 

20 ^T^^ 0 




\ 

V 

WO 03/045929 PCT/JP02/12264 

39 

XX Th7kFD77>, v*h*XX* »Sfc4fc£#fiE 

10 mWtfJVV&s lS»**#y'£A, zfcKfc^hUtfA, TKBMfc&y*/^ *HMt 1 
*y*Afc£©fc«fc!fig, **v»tthUx^;i/75>, ey$?>&£0#»!tt£ 

m m&i ommmfo, aic) l^wcatu 152^20^, # 
#5nfcfl3-&*(ive)s, iasfe»^*frT» #;u#>m^t»R'cooH«7K 

y-JV (PPE) +ft#L&#&inJfrr*» **Wi**>*;V3fr>»*ifiyifc* 

<DEK<fc;— 0 Ay&jp^.in]iift«j^-rs, &zw*tt>i&{ki) /v*mfthutft>iM 

10 0^^14 0*CTfr5;i<h#Tj*£. R^Mttll^|HI*>6 1 2R#lfflT?fc 
5. 
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im&nx^ws&&to die) Rj&\zBw* J 3-tt^mi&, x 

>&m&<D&%uMiM i §£wmm.WTz>t. due' j^tt^sn*. 
10 sis^ii wrnfeW*>&i9i o o trm a £ asutiroi 

RfMA»612WrlHT?**. «ffitf>&3fitllHW l 'Q te, ^»^e>^ii*J*^M^ 

#D£A, &B***#U#A* TKK-fb^-hU^A, TKIMbflUtfA* *»fc*U 
•#Afc *5^tth'JxW5X b!Ui?>tti?©*Waat^ffl 

15 ^btl£. 

ft rm*j Milt {b^dic) hejpk:»u #5 2 2 o 
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xxerji, (ppe) ^PLW^its, &&v>te^>x;Mol^jfii 
5 &ip^-r?)^^frfe>n^o &j«gte> ^-fti^M^ 1 8 or, 

< tt 1 0 0 *C*i6 1 4 0 "CTff? £<h#T££o KJSBf HQ» 1 B#M# &12 TO 

10 ^tf^afc^DBWt-r* (r) tested (s) ^^K-rs^t^frs. 

JMM9fc«0!l*«, ^tt*7A (M, CHIRALPAK AD, VftMk 
20 ^S^ML 

jfcfcH-Sbftv^sy*, #;i/#^>;t^ *mSfc»UT, ««jS6ftfflv»T'b 
<fc<, #SS©#iik ^te&»©^afc«kDfT-5;i<!:#T?#5. 
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(i) m^fcit^cDm. cbtf. (i) mtmz?%) <d7u\z? 

v if Lit. £#rtfc£tt*£8&#TT##*»WBM$fc: &ZKfc\z «k t)fc-&#/ 
(I) #«&1-£{bim W5S*«fcBMk iS7c> Jnrt^SfcjBJiLTfc 

(I) *fcafcfc-r*fl:£4&£V>3. {b£tf (I) WdH77^UH ft 
(i) f©75;i (s*) a*7~>;Wb, 7)V*Mk, \)hm&tiittt& 
m (M> (I) ^©757* (^) ^x<n+l-y-r;Wb, 7^n;Hb, 

^>^;i/75y^;i/fc;Hb, (5-*^;p-2-:**v- 1, 

>-4— OP) ;* h+^#;M?x;Wb, rh7t KD77-;Wb, HP'JyW 
^;Wb, e/tn-rjU^-^v^^Wb, tert-^WbSn&fc^W) ; <b#* 

(i) ■ *©*»»3&J75/;wb, 7;wwb, ^$Hb, satftsnm* 

ft£-# (i) ^©;«*#7-fe3MWb> /vvs. h-r;wb, yp/v-OWb, 
t:APf;wb> 7.^>x;Hb, 7^u;Wb> 75x;wb, ^^wpts/*^ 
#;i/#x;Mb£n;/Ub3-^) ; ( i ) £©#;i/#+^;wg#x;^;wb. 

75 KfbSft&fb^* (#k {b-g-t! (I) f©Aj|/#^yJH^IfJHXfJl/ 

xxr-;Wb, tf;to-r;i/^v^^;i/X7.x;Mb, xh+^M"M^i/i 
^;i/X7>x;Kb, (5-^^-2-^+7-1, 3- 

v^-+yi/>-4— r;i/) ;WPx*y-;Wk ^^u^^j^^tiM^uv 
x^;uxx^;wb, ^^7$ K-fb^n^b-^^) ;*)Wflv*5ns. rne. 
©fls-&»iae#^«cD*feic«fcoTfl3'&« (i) wesg^-^tanr^s. 

fc£4fe (I) WDH7y^tt, Ja/H»J£1 9 9 Of regggA©R 
SSJ ^7#^^tf 1 6 9 8Mf3l2«$tlW§ i^^I^-r 

fb£#> (I) WfttSfeCT^^Tt).};^. 
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5 tc®, HER2*%mLT\,^mommmM?zmmMtVT, sat* 
. J-xh£LTm&BmzmvT*<Dm&zm.m?zz.£, stcmmmz, m 

BP-fe, #&«©ft;£&fcj\ #*©}£ (&^TfcM> tll&jKft JffiS. WIS, 

mm. mmm. mmm. -&m.m. psm, j^jb^ #nfg®, 

#/j*djs> B'hmmg. mm. wmm, m^m, ?srsw, 5p 
m ««, if£ iSttu>/m sttufejn,' epkimb, 
15 st'smmm, mmmm, mmm. mmmm. %#>>mm, aidsi«t5 

*»»Oflsm ff, fcKMk fflftftff. ff&, mi, hjmi. * 
»fclWU5*a*fc2yH#LT*fUWb (fl. th, a, 

v ^ stf** v)vm) \znhxmmMmthxm^z.ii 
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*mw<Dfc&®*mm£Lx, tbmom%W}Wiz%L-$-?z\z$>rzox. 
tf) > mm. mmiuzELxmu®, &zwmmL mi ^uyhtzft 

Mrt, Art, jACHK, »> Mft, JBi%&J:tf]lftBF^ M^ft^ M*©ifi& 

m, MiLmmzft-D&m (*i4o^t8 0kg) iziKmitLxmn®*? 

MXiflBO. 5~10 0mg/kg#l, ift£L<\tl B 1-5 0m 
g/kgtt, $f.ll^b<fil0 1~2 5mg/kg«*§„ 
1 B im£tzte2~3mzftWX®-$tZ>ZEtfX%Z>o 

mu mitzEcDm&mM £tc\tisuyy°%u &m\tz£(D%tvtmmELxm 
n&tz mm □ &) \z^r zzttfxgz, 
M¥miz^®-t£nz>m.&ELx\t, mmmuthxmm^nxi^^mmm$> 

mm ; mwmmizjovmnu mmmmi mmmu &mmu mmm. m 
w^'tutse^^n^. £tc>&m\zfo\:x, mmm. mmm. mmu -it 
mmfc t* omMmM® *m us z. t % t# s . 
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p-X, Ulfx^fcfPU F>&£#U8^ibti3 < , 

il^0»^!(!:lTtt, 0Hx.&x>:/>> ^utf+i^^kfcjkp-x, 
#;k^v;<3^Mr;ka-x#;k>^A> 2 notify* u-xi- h U 

h 'J ^A&^/BV^ftS. 
5 ^©ffji^jibT^ M^.«ai>fffl7K 7;kp-;k yoei/>^un- 
;k ^^D=f-;k h^^D3S/»^>^^e>n-5. 
mmWMl (DftMfcM t L T te> 011 U x? 1 k > U p -;k 7* □ k° k > 

yjp-;k D--?>xb-;k $m#K^>^;k x^/-;k h'J7.7 = y 
^^x 3kXxD-;k HJx*/-;k7sx «^-hU^A, ^x>i^- 

10 HJ^A&£/^fflk£tl3o 

«^J©»it^jiLT^ #RfcfXx7U;uHJx^/-;k7$x 

X>}A, l&te'Oifhx^A, ; EyXx7U>^^U-feU>^£©M^tt^iJ ; 
0!l*.fcE#U t*x;k7;kP-;k #U k'xjktfPU KX ^ktf+X^JkfeJkP 
15 -X^-hU^A, *^JV±)lu-Z, h FP*X*5f;kfe;kP-X, hFa4-> 
X5f;kfe;ko-x, k HP+vyok^jka-x^^O^Jctt^^^^ffl 

^M$J©#®&M£LTte> WAWth'J^A, yut'JX D-7> 

x i — ;k%£#Wi£>n3. 

*«^J©$? jf^J £ LTfciU XX>k7;kP -M<t EM to £>*15. 

7^y-;k ^xx>k7;kp-;k 7x*?Mk7;kP-;k ftHa»i, 
25 k*«t*^nen5. 

M±&\ZftLTm%0. 1-9 5% (w/w).^tSt5:tl:j:0, S&fcfi! 
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(i) *»w©ft^»©*»**a-*-r*c;a:t, <-2) ®te©saK8i 
#s©w*jfe&> & ^sfcfns 1 ~ 3 a t sna^to** n 1 1 ± 0 , £ d 

m%mto®-"?&it\t&'Dfrtmm i&tmm) ?zz.t\z&-ox, *©2&n& 
xxhi//-;K yxHJ/>> ^/i;i/hU-», 7D^>7xx *-;md* 

20 75y^ff-f5 h\ LH-RHT^-Xh (W» B&^-fekUX 7*-trl/»J 
>,'Ua-7'DVU>&f) , FDD^>7lX xtr^x* y-;k x;u* 

25 5 a-U?99—Vm&m X7*'J^f U H^t*) , RW& 

K*;i/^e>m^J (flk 7tt*9V>* 7l/h^/D>, *9W/>* MJ 

ffi^e»n, &^TfeLH-RH7rfxXh (M, S^-feHJX 7*-fel/'JX 
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-r^x775h\ ^t-/n\ #;m?3x b«-f>-/DXJi/7 7X 7x;i/ 

XA7^X U>ixxN7A^f>th'J7A, F U X^X>^ 75 X ft)V 

10 #775"X X7775PX 5#77^X *^77^X ^trUT^X 
7Ji'FW*5X 7>AAX^X *£^7D7 tfv£A> 7*fAXfX 7° 
I^FXA7^X 7$xA\ UtfAX^X f^/a^H, hPtx;P7 7X 
FP7#7775F\ y/X^f^^^T- ^jM^X 7F-tfl/-XX 
X7xA7^X fc?*t?l'X>fc£3WflV>&tt5. 

15 r^fetri^Jj tbTtt, 0l*.fc£ ^W7h7*U>, 6-7;i/#7°F7.U > 

u^>F\ 5M--r/xx ^hH/+if-K xyx#tfx x*?tfx x* 

7tf>^^7^-777-h, &it7XX*tfX («, 
7 7VJK "7#7-;k UFT, F+X7;]/UXX #;HE7— ;k #niX*t? 
X XS^7-;U&<!£) > 7S777UX □-Tzi^U>^;i/X r >A^ ^7p< 
20 F\ 7FXX 7*11*^ Fft^X^A,' l^7*U*-r F#;i/X7A, 77F 
UtfX X577-;k 7;i/^7t:X ^rAX^tfX tHn^^UF, 
^>F7*5fX trUhl/^rX^, -YF*X7L1XX 5hWX 5P77*7 

ux jwu^f^Mi^ns. 

25 >C, T-ThT^XVC, 7n^y>A3, SH^I^T-f XX II7"!/ 

t^fyx gtg^7oT<xx jfig^/^tfxx tt»F+v;Hf^X 
i&$?77 7;nfxx ifi&tr^ufxx &mxtrji/trxx w^^yx^ 

^X 5X7T<fyX if^^yX #;U3V7f UX 5h^X ^7 
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r^^^J (BRM) j tLXit. k°v;tn-;k 

<fc<> #^*#2 0, 0 0 0UT<D^y'^^X, g®fct(D®i£\Z&K>im 

mrfcmmWZtlZ>m : ?tfm^n, JIWJKte, (1) EGF. (epidermal 
growth factor) £tc\t : £ntmn®lZ.®-'(Dt&&*m?Z>Mn CM, EGF, A 

i/^u> (her2u^>f) &a , (2) ^ >^tc\,t^ntmmmz 

15 |WJ-(D^ffi^Wr^)#lR -fX>^UX IGF (insulin-like growth 

factor) -1, IGF- 2fc£) , (3) FGF (fibroblast growth factor) i; 

KGF (keratinocyte growth factor) , FGF-lO&t*) , (4) -^©ffiCDlffl 
J&ifJSH^ C^J, CSF (colony stimulating factor) , EPO 
20 (erythropoietin) > IL-2 (interleukin-2) % NGF (nerve growth 
factor), PDGF (platelet-derived growth factor) , TGFj3 
(transforming growth factor )3) , HGF (hepatocyte growth factor) , V 
EGF (vascular endothelial growth factor) &£/^&tf£tl3. 

25 %®faX&Mt-£^ft?3.2> : b<DX&oXb&< , M*fa&)\tZ\t, EGF^f#, J\V 
^U>£*# (HER 2) , >f>e/aU>S$ft, IGFg^#:, FGFg§&- 
l£fcfc£FGFg^#-2fc£jWfS>n£. 

Vv^yXV? (A— fe^> Herceptin . : H E R 2 in#) , *XJP» 
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-f^-? WVIyZ Gleevec (j&Ht) ) , -i UyV (Iressa (frR) : 
ZD1839) , (Cetuximab) UEifi$>Yft>n% a 

if i iffi^n (0a*«, y:/y^>&a , ^R^Mf (M^ u-gv-r 

«fiBLfc*Tfc, #ffl|g£LTte, LH-RH73-7, h (M, ftl^irHJ 

©te£^ iftffli»i»^fo$nT^tl«J: V> 0 £ © «fc 5 tit 
20 «, MAfcf, (l) *5BWO^«i:#M*»i:*rai^K:»Wft:bT»6n** 
-©tt»0ft5, (2) *3BW©ft^«t^fflai«tS»J*fc»«4l:LT#5n 

§2a©^j©n-g:#sigs-r<D^g:# % (3) *569HDfc&htwmmfat 

(4) *^BJ©<b-&tl«i:M»<h$SiJ^^SiHbLT#^n§2ffi©M 
25 ©g&5t84*i&T©lf3B#&-5-, (5) «HJ©^-8"t)<i:M^tii^iJ^}cM 
SWfcLTfcSn* 2®©^J©^§^«T-©BtP^$*5^T©^ (fll*. 
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<tt£jO. l^L5 0ii%, ^6fc»*L<ti»0. 5fcHL2 0S**@ 

z\nt><Dm\te, m\xm\z&\,*Tm%-mzm^nz&te&to<D%mzj: 

0 (7h77/^^-M *B) * HCO 60 (B^S*;PXW , ^>jxfl/ 
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l£x^;k &M». ^AA5^>, ^nM5^>, ^>S?*7^3-^ 
*> . i£»J (M, «^u -feyx w , ttftfflftM (*. 7°Ph°l/ 

ft 2) XttfrKjfl (ft. *Jk*, XfJ'J^T^yr)^, #'JI5 1 U>^U 

-;k y<-> 8 0, 7>DXy£ F68, -fe;i/D-xrizx- h 7* V- 
•J -7*y (M, ^>#^, x^^>^) &g 
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^-ff^i GM^-r h/-^;i4ts, My) , «M 
5 sm tm. $?v*-)m (^i-^h/-^)v^M, mso &a , &s 

?)vm\thT\-&, mz.itt®tf&m, -t)vu-zmm#, ? 

*»9!©fcfc*m, s^ra <^j> m mom *^-fe;w &£© 
15 wmmmt. M®<Dmm\zmuxmBLit%mtTz>z\t&X'%z>o 

25. *?)v=i>m., ^(Di&yu*$^-)vt£EmmmwzEftm*t>n 

ti^*<D*femQ<ktt*it\mMnto<Dm&\&o. 5-5 ow/vi 

L < 3 ~ 2 0 w/ v % ggT & 3 o * fc£ J*SHftX fc£/*5 £ Tftjr U 5 1 JMWfi 
©*&«0. 5~50w/v%, $?£L<W:3~2 Ow/vXdtilH. 
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attsmp HmmmfDmmz & o 2 ~ 1 2^* l < » 2 . 5 ~ 8 . 0 jawfirr* 

ST. iSffi&n&»»fc t'^ff 5 £ £ £ «t 0 & fftij tbTfttSciTOS. 
£#tJl7}c^te> «AKl0 0t;-12 1 *C©&#T! 5 #~ 3 0 ^ftJEMigc 
20 lTC~£4)tf<J:V>. 
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tit?X*>>mthT\t, »KBtf-MJ2A. -f:*>£&8ffl^ ^OT^Xh 

5 ns. 

«»JlCttaiff»0. 1-15 5 011%, 0F£b<te*5O. l~^3Oii%0 
£ 9 b < 2 5 ftoffl \z mz) *58fl©^ 

10 ^\ n&fo\zxnt>nTim>L6 otof*3^, sftb<«i^L3 

OSW^C, ££>Kl£?£b<kil&^bl 0S>KrtfcJ««-r*Pttrt3SJ!il«BW** 
$f£bV*. 

WER»»OWW^#K:*ff 9 SS%. £? * b < « 
15 U >SI*#:©^J^:#^TS^««0~*?J 3 0 M*%T?&S. m^J©»J 

^KM-fs^frsteu *?jo. o i~i5i omm%. »£b<te#5i~&)5a 
m%T-$>%o mwm<DmM±mztt?z>&mm\$. mo. i~$9oas%, 
»^l<«, *5i o~^7 os*%t&5„ Mfcimftom&mzM-rztt 

20 W^tf til *50. 1~*53 0M%, £F£b<« 

151 o~*5 2 5li%-es§. sSf€fls»©WW^*ic»-r****tt»o. i~ 

tmat Kfj«»J& £ ©Sanaa $&s JS bx % «fc v>„ 
*56WO^ffl»loa#«tt, #58S&©fb£fc©«St ¥S*> SItt, 

okg) -A^^D, *%m<D{k&m&&zffimMtot\sX* -weni 

0 0 0 Omg/kg, ff*b<tt*90. 0 1 1 0 0 ng/kg, £D 

$?£b<«if$0. 1~&1 0 Omg/kg, <hDfc>tt3S0. l~^50mg/k 
g Sr, l . 5 3 0 mg/kg $101 &ft0fc:#tfTlMRS#a 



.-5 
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gP^TBiWtJl kg#S&fcD*?jO. 0 0 1-2 0 0 Omg, $?£L<«^ 
0.01~5 00mg, ££>fc$?3;b<f3u »0.1-10 OmggraD, d 

0 0 1-2 0 0mg/kgSgPS4U *5 1 5Ml;lP^lll:SI$tT 
fc#fPJ£>fc#tj JQO. 0 0 5- 1 0 Omg/kg£l BS£bT&PiS:#-rs. 

*^BJ0iim«t;Sfe»^BJ©#ffi^J^, (l) %MS, 

25 (2) 7>^*-T>-»IIft£ftfflVi*#jEft:*«», (3) 

(4) (5) (6) !f-jft»j& (7) ftttttft&& 

**^ttn"n6 2> 3SSm*-&t)#fc^«t5*fctt^fc^ffl1-sc:tk:cfc^T, 
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MteS&gOffilL Mmm (Disease-Free Survival) ©5£fi, fiHB&*£Hfcil5$8 
©MK £©$*## 

^7'j7D?^f5/>&t*07^D7'f »f) ©&4s (ii)^*Pi|#&# 

O&ftOififAn^J-im, 75/i£M, ^tf*$>3J©&#, (iiO&ftttftl 

M4\ 'V&^atf>*«fiT* Ift^> IFPWk DIC, %»£©<};? 

^SiJ^^^#T§»J©S^ct^Xv)^©#»tt§WJ1-5fc^©^J©S 

mmzmn®^ . HMRftts-s- aoius, infusion, 

tr) , &T££«a (bolus, infusion, IfcttteSStt) , »Krt*«fctX 

^mm(Dmz^mm(Dmmn^^rc^mm(D{mm^n^r^m^(Dmm 

*»Wttc:n6fclS^snst)©Ttta<*»W©ttBa*i&lffiU*:Vi|6HT 
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m%m&&zfmmm<D%7&?uvh? ; 7 7'<-\z&v>z>mmt, tlc 

(Thin Layer Chromatography, iI^DVh^77^-) \z£Z>W,^Ttefit>n 

U R D < 6 o F J54 (7 0~2 3 0/>r> 

a.) Sjfl^fc. ^a^l7^b;i/ CH-NMR) «iJptlTfh7^f 
;k>7>&i^T02fi:iffS^ JMTC0400/54 (400 MHz)M^B (S&BAU 
7>aGemini-200(200MHz)MSS) TjH^U <5 lit£ ppm "e^bTc, 



s 




b r 




d 




t 


. HJTVy h 


Q 




d d 




d t 




m 


: ^)V^y°Uy h 


J 




Hz 




DMF 


N, N-y^^MM75F 


THF 





25 mure, "#" "H" tt*jfi^**n^n^-r. 

i 

2-7$y-5-7'Dt-3-- hPtfUv> (21.0 g) , (26.9 g) , JL?J- 

)V (150 ml) <Dmnm*%.tfiU mWk (20 ml) ^iTbfc. STFifcT^ 
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VV&®mr$>mLT, Stl^l/-fh7kHn77> (3:1, v/v) Tjf&ffib 

(^-©i^ h&m^Tm&isit) . w$Ji£&& (M g so 4 ) 

ifti£*«JEES5&U ^IliiilT, 2,3-^7$y-5-7*D ; EtfUv> (15.8 g, 
5 87 %) 

'H NMR (CDClj) (5 3.38 (2H, broad s), 4.21 (2H, broad s), 7.01 (1H, d, J =. 
2.2 Hz), 7.69 (1H, d, J = 2. 2 Hz) ppm 
IR (KBr) v 3179, 1632, 1476 cm" 1 
2 

10 EMfc{b—U> (23.8 g) £^>7Jl/*>m (85 ml) fcjDS., 100 ttllFI 
*i#SifTiS#$1*-fc- MMt, 2,3-v7$y-5-yD^lf U5?> (##M1 
<D<k£>m (15.8 g) £3-* h**>£J&#» (12.7 g) SjQ*, 100 TCTM HtM 

ft»l^-fb7tPD77> (3:1, v/v) TJSfflbfco WttUl&*ife, &JS 
15 (MgS0 4 ) 8flE£«jBEff*U giSULT, 6-7"Dt-2-(3-^ h^>7x 
=;W-lH--f 5^y[4 f 5-b]t?U5?> (21.3 g, 84 X) 

'H NMR (DMS0-d 6 ) <5 3. 87 (3H, s), 7.13 (1H, d, J = 8. 6 Hz), 7.49 (1H, t, J 
= 7.8 Hz), 7.80 (1H, s), 7.82 (1H, d, J = 7.4 Hz), 8.28 (1H, s), 8.42 (1H, 
s) ppm 

20 IR (KBr) v 3103, 1489, 1264, 1233 cm" 1 
HPLC (220 nm) 89 % (ftftll»|R| 2. 92 ft) 
MS (APCI+, m/e) 304 01+ 1) 

HPLCttKTO*#K:J;0ai3£^fc. 
tl^A : CAPCELLPAKCC18UG120, S-3/im, 2.0 x 50 mm 

25 mm-. km. (o.i % hu^^pbb^^t*) , bjk (o.i x Mj7JM-oit&g- 

^5>X>MJvf 0.00# (A&/B& = 90/10) , 4. 00 ^ (A$/B$ 
=5/95) , 5.50# (A&/B& = 5/95) , 5.51# (A&/B& = 90/10) , 8.00 # 
UWvm = 90/10) 
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ffiM : 0. 5 ml/# 

<Dl5&\Z.mCT&>T<D&%m 3-8 0fcfc*£-&/fcLfc. 
##09 3 

5 6-^a^-2-7 xn;P-lH~f 5 £V [4, 5-b] b° 'Jy> 
. HPLC (220 hm) MM 99 % (UWmffl 2. 68 #) 
MS (ESI+, m/e) 274 (Mil) 
!l 4 

6-^D^E-2-(2-/ h^^^x-jW-lH-f S^/[4, 5-b] t°U >>> 
10 HPLC (220 nm) JjSfcg 99 % (fcWmffl 2. 67 #) 
MS (ESI+, m/e) 304 (M+l) 
##0fj 5 

6-^ > P ; E-2-(4-^ h + i/7xn;0-lH--r5^l/[4,5-b]tf'J> ? > 
HPLC (220 nm) 98 % (ftftRHO 2. 66 #) 
15 MS (ESI+, m/e) 304 (M+l) 
6 

2-(l, 3-^>y v:*^V-;W5-^ Jl/)-6-:/D ; E-lH--1' 5^!/ [4, 5-b] tf'J i?> 
HPLC (220 nm) 95 % (&&P$|S] 2. 74 #) 
MS (ESH, m/e) 318 (M+l) 
20 ###J 7 

6-7*Dt-2-[4-( h U 7)V-*U* h^v) 7x~;W-lH-< 5 *V [4, 5-b] fcf U v> 
HPLC (220 nm) fcfig 98 % (&Jf RtF^ 3. 64 #) 
MS (ESI+, m/e) 358 (M+l) 
##0118 

25 6-^ □ ^r-2- (5-/ J-)V-l-^JL-)V)-m--( 5 ?V [4, 5-b] tf >J S> > 
HPLC (220 nm) ffiM 95 X (^ftf^ 2. 95 #) 
MS (ESI+, m/e) 294 (M+l) 
###J9 
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2,3-v7^/-5-ya^lf 'Jy> (##0d 1 <2ft£%) (1.32 g) , 

d.io g) , #y y >& (30 g) QH^m* no *ct 2 i$naa^s-t?fc^ 

^> (3:1, v/v) Tttmbfco «Jf£7k&, KJi (MgS0 4 ) gtK&ttJEEfl 
5 3c U .*ft*OTtUT, 6-^D^-2-(3-^PD7xn;W-lH--r$^/[4 ) 5-b]tf 
'Ji^> (1.50 g, 69 X) £#£0 

*H NMR (DMS0-d 6 ) 6 7.59-7. 62 (2H, m), 8.19-8.28 (2H, m), 8.35 (1H, s), 
8.43 (1H, s) ppm 

IR (KBr) v 3096, 1466, 1427, 957 cm" 1 
10 HPLC (220 nm) ffift 99 X (&*#B#|ia 3. 42 ft) 
MS (APCI+, m/e) 308 (M+l) 

(D-zmzmvT&To&zm 10 — 13 
#5*00 10 

15 6-^n^-2-[(E)-2-7x-;l/XT-n;i/]-lH--f 5^V[4,5-b]tlU> ? > 
HPLC (220 nm) 99 X (&J#P#fS 3. 64 #) 
MS (APCI+, m/e) 300 (M+l) 
##0911 

6-^0^-2- (2-±7^JW-lH-< 5 ^l/[4, 5-b] tf U > J > 
20 HPLC (220 nm) MM 100 X (fiHSII#W 4. 10 #) 
MS (APCI+, m/e) 324 (M+l) 
##M 12 

6-7'0«-(3-7i/ ^v7x-;W-lH-< 5^/[4, 5-b] tf U v> 
HPLC (220 nm) 85 X (ft&BSM 4. 50 #) 
25 MS (APCI+, m/e) 366 (M+l) 
##M 13 

2- (4-^ > v^r ;v7i - )V) -6-y p ^-ih-t $ ?v u, 5-b] tr y v > 

HPLC (220 nm) 99 X (ft&ftlltl 4. 31 #) 
MS (APCI+, m/e) 378 (M+l) 
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##09 14 

2,3-v75y-5-^n^tfu^> mm\ i <D4&m (1.32 4 * 4-* 

~>7x-;U7"ir5 i ;i/^DiJ H (1.29 g) 0fi#4fc**«FlSETfl7O t:, 1.5B3» 
Mtffcft, Six^P-fh7tHn77> (3: 1, v/v) tTKfc^ELfc 

(Mgso 4 ) ^, mm*MEm3kh* Mtw&vx. s-7u*-2-a-* b^>^> 

v;W-lH-T5^V[4,5-b]eU^> (1.22 g, 55 %) 

'HNMR (CDC1 3 ) <5 3.82 (3H, s), 4.30 (2H, s), 6.90 (2H, d, J = 8.8 Hz), 
7.24 (2H, d, J = 9.2 Hz), 7.82 (1H, s), 8.10 (1H, s), 12.14 (1H, broad s) 
10 ppm 

IR (KBr) v 3007, 1512, 1433, 1254 cm" 1 
HPLC (220 nm) MS 100 X (U&mffl 2. 57 ft) 
MS (APCI+, m/e) 318 (M+l) 

15 ##0ij 14 ©^{:^UTOT©#^j 15-25 ©^fj^j&bfc. 
##01115 ' 

6-^D^-2-(7x7^^^;W-lH-r5^/[4,5-b]krU> ? > 
HPLC (220 nm) MS 99 X (&&P#ffl 3. 02 #) 
MS. (ESI+, m/e) 304 (M+l) 
20 ###i|16 

6-^pqE-2-v;7 P^\+->J1/-1H-^ 5 ^/[4, 5-b] \t <J v> 
HPLC (220 nm) MS 96 X (ftft&ffl 2. 29 #) 
MS (ESI+, m/e) 280 (M+l) 
###117 

25 6-^nt-2- (2->^7 D^>^X^;W-lH--f ^V[4, 5-b] If U V> 
HPLC (220 nm) MS 100 % (ft&ftm 2. 78 &) 
MS (BSI+, m/e) 294 (M+l) 
###J 18 

6-7Dt-2-[(7x-;W) j*3MW-lH-f 5 [4, 5-b] tf U Vy 
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HPLC (220 nm) |SfcS99 X (##l$fBl 2. 95 #) 
MS (APCI+, m/e) 320 (M+l) 
##0iJ 19 

6-7^^-2- (2-7 x-^X^W-lH-f 5 TV [4, 5-b] t! U S?> 
5 HPLC (220 nm) MS 100 X (^M 2. 62 #) 
MS (APCI+, m/e) 302 (M+l) 
##0iJ 20 

2-^>v;i/-6-7P ; 6-lH-1' 7V[4, 5-b] If U 5>> 
HPLC (220 nm) MS 99 X (&#I#IHJ 2.51 #) 
10 MS (APCI+, m/e) 288 (M+l) 
###J 21 

(3-* h*>"*>5?;W-lH-r S7V[4, 5-b] tfU> ? > 
HPLC (220 nm) MS 97 X (^^RQ 2. 63 #) 
MS (APCI+, m/e) 318 (M+l) 
15 ##0J 22 

6-70^-2-a 5-:7* Y^yO^M-XYL-^ 5 7*7[4, 5-b] tf U -77 
HPLC (220 nm) MS 97 X (ft$l$|lQ 2. 62 ft) 
MS (APCI+, m/e) 348 (M+l) 
##00 23 

20 6-7*a ; 6-2-(3 ) 4-v^ h^->^>i?;i/)-lH-T5^ % /[4,5-b]bfUv> 
HPLC (220 nm) MS 95 X (^#($1^2.415+) 
MS (APCI+, m/e) 348 (M+l) 
##0! 24 

6-7^-2- (4-7 P n^>S?;W-lH--r 5 7*7* [4, 5-b] tf U >?> 
25 HPLC (220 nm) MS 95 X (ftftftM 2. 96 #) 
MS (APCI+, m/e) 322 (M+l) 
###1 25 

6-7o^-2-[(4-7 D a 7i/ ^^JW-lH-f 5 7*7 [4, 5-b] tf'J '77 
HPLC (220 nm) MS 100 X (##I$|H! 3. 47 #) 
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MS (APCI+, m/e) 338 (M+l) 
##M 26 

4-7)l*V7*-JVWm (678 mg) ^fh7hh'D77> (15 ml) izmMbs 
WJMDiJK (0.67 g) tNJ-^^WAJSH (10 jxl) £if&jB 

*Lfco ^tlfch;Ux> (2' ml) fciu*., SMBE^tS^tllJ;^ 

m%Ml(Dik&m) (752 mg) Sim*., ««T170 <C, 1.5 B#M*^jgi?fe 
ftx^-fh7tFD77> (3:1, v/v) tMzftmVtc: tJc 
10 Jl&l N;J«fttbU9AMT^Uc) . »«^7K|5fe, (MgS0 4 ) 

M£$ffiW£U ttft*it»bT, 6-yn^-2-(4-7;^D^>v?;i/)-lH--f5 
^V[4,5-b]tfU^> (722 mg, 59 *) £#£o 

'H NMR (DMS0-d 6 ) 6 4. 20 (2H, s), 7.14 (2H, t, J = 9.0 Hz), 7.38 (2H, dd, 
J = 8.8, 6.0 Hz), 8.15 (1H, d, J = 2.2 Hz), 8.34 (1H, d, J = 2.2 Hz) ppm 
.15 IR (KBr) v 3083, 1508, 1429, 1235 cm-' 
HPLC (220 nm) 100 % (fia*W«HI 2. 67 ») 
MS (APCI+, m/e) 306 (M+l) 

(oismmvTWTomitm 27-42 <D{t^m^mvrc B 

20 27 

6-^0^-2- (3- Z P P^>5?;W-1H->T 5 *V [4, 5-b] fcf U 
HPLC (220 nm) ^ 100 X (fiSftMSSrW 2. 97 #) 
MS (APCI+, m/e) 322 (M+l) 
##M 28 

25 6-^nt-2-(2-^DP^>^;U)-lH--f $^VC4,5-b] t°U v> 
HPLC (220 nm) ffl&lOO % (&mmm 2. 77 #) 
MS (APCI+, m/e) 322 (M+l) 
29 

6- y'U q£-2- (2, 4- v 7 )M- P ^ >^JU) -lH-< 5 £V [4, 5-b] If U ^> 
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HPLC (220 nm) mM 99 % (fiy$B#M 2. 76 #) 

MS (APCI+, m/e) 324 (M+l) 

###J30 

6-^Dt-2- (3, 4-v^7 D n^>i?Jl/)-lH-f 5 W [4, 5-b] k°U ^> 
5 HPLC (220 nm) mS. 99 X (&#I$M 3. 32 
MS (APCI+, m/e) 358 (M+l) 
###J 31 

6-7*D qe-2- [4- (h'J7^n^ ^>5?;W -1HH* 5 *V [4, 5-b] tf u v > 
HPLC (220 nm) 98 X (##B#W 3. 23 #) 
10 MS (APCI+, m/e) 356 (M+l) 
##M 32 

6-7P^-2-[4-(h U 7)V-*U* h*'»^»]-lH 5^/[4,5-b] k°U v> 
HPLC (220 nm) jffig 99 X (&J#P#M 3. 27 
MS (APCI+, m/e) 372 (M+l) 
15 ##0>J33 

6-^0^6-2- (4-- h o^>>?;W-lH~f 5^VC4, 5-b] tf U v> 
HPLC (220 nm) ffl.%. 99 % (#J#I#M 2. 86 #) 
MS (APCI+, m/e) 333 (M+l) 
34 

20 6-yn^-2-(4-^^;^>^;l/)-lH--f 5^/[4, 5-b] tru P> 
HPLC (220 nm) 100 X (&j$B#F*l 2. 84 #) 
MS (APCI+, m/e) 302 (M+l) 
35 

2- [ a , r - if 7 x -;w -4-r ;m -6-7o ^e-ih-t 5 y % / [4, 5-w tr u v > 

25 HPLC (220 nm) 97 X (&&M 3. 38 #) 
MS (APCI+, m/e) 364 (M+l) 
36 

6-7P ; E-2-(2-^75 1 ;W^5 1 ;W-lH-< S^/[4, 5-b] fcTU v> 
HPLC (220 nm) 99 % («#P#M 3. 17 #) 



WO 03/045929 PCT/JP02/12264 

65 

MS (APCH, m/e) 338 (M+l) 
###! 37 

2-o, 3-^>^v^-^v-;i/-5-r )V^M-^u=E-m-^( $ [4, 5-b] tr u 5? 
> 

5 HPLC (220 nm) ifci&g 99 X (&j#B#M 2. 66 #) 
MS (APCH, m/e) 332 (M+l) 
•###138 

6-^Pt-2- (3, 4, 5- h U * h*Wt>i?)V)*\1M 5 W [4, 5-b] tf U 
HPLC (220 nm) t&g 84 X (fiH$l#W 2. 67 
10 MS (APCH, m/e) 378 (M+l) 
##f!l 39 

6-70^-2- (2-3 L X-;M3 i ;W-lHH' 5*V[4, 5-b] tf U >>> 
HPLC (220 nm) ffiftlOO X (fiU$l$M 2. 58#) 
MS (APCH, m/e) 294 (M+l) 
15 ##0iJ4O 

6-^0^-2- [ (i-^ ^mmh-t > H-;u-3--r ;w * - ihh" 5 ^/ [4, 5-b] tr u 

>>> 

HPLC (220 nm) ffig 99 X (#J#ll#fH 2. 93 #) 
MS (APCH, m/e) 341 (M+l) 
20 ##0iJ 41 

6-ynt-2- [2- (3, 4-i?* H+">7xX;Wx5 1 ;W-lH-r5^/[4,5-b] tfU^> 
HPLC (220 nm) $&J£100 X (&j#0#PeS1 2. 58 #) 
MS (APCH, m/e) 362 (M+l) 
###J 42 

25 6-^n^&-2-[4-(^5 1 ;i'5 1 ^-)^>> J ;W-lH-r 5^V[4,5-b] tf'J v> 
HPLC (220 nm) 100 X (&&P#K 3. 00 #) 
MS (APCH, m/e) 334 (M+l) 
43 
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5iry> (2.84 g ) %**>zM>m ao mo \zmx, ioo t-e i 

frZM^TmB$#tc 0 Z<D®m\Z, 2 7$;-4-^Ot7xy-Jl' (1.88 g) t 
tT&ns-m^mfc (1.48 g) £iP;i, 100 VT'l.smmfr^U^tzWi. SiS}!^ 

5 (3: 1, v/v) T»tBLfc. W$JI£7kft, (MgS0 4 ) 

(1:3, v/v) T?tai«®5>^JE?SI&UT#e»n^^^^bT, 
5-7^^-2- [(E) -2-7 x-;[/Xt-x;1/]^>^++|-!/-;I/ (966 mg, 32 X) 
fc. 

10 'H NMR (CDClj) 5 7.05 (1H, d, J = 16.4 Hz), 7.37-7. 48 (5H, m), 7.58-7.62 

(2H, m), 7.81 (1H, d, J = 16.4 Hz), 7.84-7.85 (1H, m) ppm 

IR (KBr) v 1535, 1260, 974, 756 cnf 1 

HPLC (220 nm) 100 % (^0^4. 92 #) 

MS (APCI+, m/e) 300 (M+l) 
15 tH%^Ki:LT#ffi©7J;i/#>^^Mjl^L, 43 tfXfr&K^CTUTF 

(D^mm 44-45 oxk^m^fo^tz, 

###| 44 

5-^Ot-2- [ (E) -2- [4- ( h U 7)V* o * ^)V) 7 xZJH Irrjl/] ^ > V^+h V* 
. -)V 

20 HPLC (220 nm) m.& 99 * (^Rf Peil 5. 17 #) 
MS (APCI+, m/e) 368 (M+l) 
45 

5- 7 D ^E-2- [ (E) -2- (2, 7 D 7 x " )V) Ij-J W ^ > V :*=Ht V*-^ 
HPLC (220 nm) 97 X («»15.04^) 

25 MS (APCH, m/e) 336 (M+l) 

mmmt l.t##^j i- vntGmt 3-*3\>i^s»£>§ftu 2 

###J 46 

6- ^D€-2-(3-^ 5F;i- 7 x n ; U) -1 H-f 5 ^7 [4, 5-b] t: U 5? > 
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HPLC (220 run) ffift 100 X (ft&tirN 3. 20 30 
MS (ESI+, m/e) 288 (M+l) 
###J 47 

2 > 3-v75y-5-yp ; Etfu^> m^mioit^m) a. 13 g) , 3-xh*~> 

5 (997 mg) , **5^j[fl5U> (24 ml) (DUG®* 120 *CT 2 H#Kia># 

ft8xfJI/-fb7tHP77> (3:1, v/v) Tiffilfco ttJR 
(MgS0 4 ) m> ****M£E«SU jjgaSJt^L/T, 6-7'D ; E-2-(3-Ih4y7i 

~;|/)-lH--f5^/[4 > 5-b]HU> ? > (978 mg, 51 X) 
10 'H NMR (DMS0-d 6 ) 6 1.39 (3H, t, J = 7.0 Hz), 4.14 (2H, q, J = 7. 0 Hz), 

7.08-7.12 (1H, m), 7.47 (1H, t, J = 8. 2 Hz), 7. 78-7. 82 (2H, m), 8.26 (1H, 

s), 8.41 (1H, d, J = 1.8 Hz) ppm 

IR (KBr) v 2973, 1491, 1262 cm-' 

HPLC (220 run) IfignOO % (#J$I$H 3. 42 20 
15 MS (ESI+, m/e) 318 (M+l) 

<DXmzmtT&rF<D&%M 48-50 <DfcG®*Gl&lstio 
##M 48 

6-7*a^-2-(3-7°a^S>7xn;»-lH-^5^V[4, 5-b] tf U^> 
20 HPLC (220 nm) *fi&100 % (#jfflf DQ 3. 71 2) 
MS (ESI+, m/e) 332 (M+l) 
###| 49 

6 _ 7 *p t -2-(3--f y 7°0^^~>7x-;i/)-lH--r 5 ^V[4, 5-b] tf U 9> 
HPLC (220 nm) ijSfig 100 % (fiytP#W 3. 59 #0 
25 MS (ESI+, m/e) 332 (M+l) 
50 

6-7*0^-2- (3-7 h^S/7x-;W-lH--f 5^/[4, 5-b] hf U v> 
HPLC (220 nm) 100 % (ft$l$NI 3. 98 #0 
MS (ESI+, m/e) 346 (M+l) 



WO 03/045929 



PCT/JP02/12264 



68 

ft%tontLT$%M\ <Dfc&tot&m<D*)\s$>wt*mMmiiiu ###126. 

##^0 51 

G-7u*-2-(i-* h^v-3-^^;i/^>v;i/)-lH-r 5^V[4, 5-b]lf'Jy> 
5 HPLC (220 nm) M&Z 98 % tffflftlKl 3. 03 #) 
MS (APCI+, m/e) 332 (M+l) 

<D^m\zmCTUT ©###J 52-58 ©fb-&#f££fi£Lfc. 
##09 52 

10 6-^Dt-2-[3-(A+^^y) 7x-;M-lH-<5^/[4, 5-b] tf U v> 
HPLC (220 nm) iffi&lOO X (fig<&WrW4. 46 
MS (APCH, m/e) 374 (M+l) 
53 

6-^n^-2-[3-(3-^-;i,^^) 7xn;W-lH-< 5^V[4, 5-b] tf Ui?> 
15 HPLC (220 nm) *gg 100 % (fi8W$|HJ 3. 78 
MS (APCI+, m/e) 344 (M+l) 
54 

6-^D^E-2-[3-(3-^^^h+^) 7x=;W-lH-f 5*V[4, 5-b] tf U $?> 
HPLC (220 nm) ffig 100 % (ftftftffl 4. 48 ft) 
20 MS (APCI+, m/e) 360 (M+l) 
##M 55 

6-7*Dt-2-[3-(^^>^t^y)7xZJV]-lH-^$^/[4, 5-b] tfU >*> 
HPLC (220 nm) tf& 99 X («*#« 4. 24 #) 
MS (APCI+, m/e) 360 (M+l) 
25 ##M 56 

6-^ D^e-2- [3- (v^ DA+yJM h 7i-JW -1H-- T 5 ?V [4, 5-b] tf ' J v 

> 

HPLC (220 nm) *&& 100 % (&if BtW 4. 50 #) 
MS (APCI+, m/e) 386 (M+l) 



WO 03/045929 



PCT/JP02/12264 



69 

##M 57 

6-7*0^-2- [3- (-> 2 U^f-Jltti/) 7x-;W-lH--f S ^V[4, 5-b] hf »J v> 
HPLC (220 run) 99 X (ft&P$|3 3. 96 #) 
MS (APCI+, m/e) 358 01+ 1) 
5 58 

6-7P ; E-2-[3-(2-7x-Jl/X h4^» 7x-Jl/]-lH--f 5^V[4, 5-b] tf U v> 
HPLC (220 nm) 97 X (««fW?M 4. 1 1 ^) 
MS (APCI+, m/e) 394 01+ 1) 

###J 59 

6-7*O^E-2-(3-X^;P7x^;i/)-lH-l' 5^V*[4, 5-b] tf U 
HPLC (220 nm) jft£95 X (&8»13.47#) 
MS (APCI+, m/e) 302 (M+l) 

©##^J 60-66 (D4k&M&&J&LtCo 
###1 60 

5-7p^-2-(3-^ h+>7i-»^>yw;-^ 

HPLC (220 nm) 98 X 4. 82 #) 

20 MS (ESI+, m/e) 304 (M+l) 

»mm 6i 

5-7*0^-2- [(E) -2- (HDD 7x~;U) If-JH ^ ■ 
HPLC (220 nm) MS? 100 X (^jfNf^ 5. 21 #) 
MS (ESI+, m/e) 334 (M+l) 
25 ##09 62 

5-^D ; E-2-[(E)-2-(3-7Mn7x-J|/)lf-JW^>7my-Jl/ 
HPLC (220 nm) 100 X (ft&ttffl 4. 95 &) 
MS (ESI+, m/e) 318 (M+l) 
63 
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5-^n^-2-[(E)-2-(2-7;i/^o7x-;wxx-;W^>y^ii-y-;i/ 

HPLC (220 nm) m& 99 % (fcWV$m 5. 04 #) 
MS (ESI+, m/e) 318 (M+l) 
64 

5 5-^0^-2- [ (E) -2- (3,4-^OD7i -)V) It-JW ^ > V-^ 
HPLC (220 nm) 98 % (^B#Fb1 5. 45 #) 
MS (ESI+, m/e) 370 (M+l) 
##M 65 

5-7* O ^E-2- [ (E) -2- (4-^^7x"JW X^Xjl/] ^ > V*^it \f-)V 
10 HPLC (220 nm) 99 % (&& M 5. 19 #0 
MS (ESI+, m/e) 314 (M+l) 
###J 66 

5-7 n ^e-2- [ (E) -2- [3- ( h U 7 ;M- n ^ h * 7 x x if-JW ^ > V ^1+ 

15 HPLC (220 nm) ^ 100 % (#y#M5.24#) 
MS (ESI+, m/e) 384 (M+l) 
67 

5||r'J> (2.27 g) £.**>7;i/*>m (8 ml) fCTJO;^ 120 <CT Hf HQ 
^^jHfT^^itfCo Z.(Dmmz, 2 75/-5-ynt7i/-Jl' (1.50 g) i 

20 4-7nn7x-;Ht^ (1.36 g) ^iPA, ioo wiWWci, 

FD77> (3:1, v/v) nmtaVtCo tii^*^ (MgS0 4 ) 
MJBE®*Lfc. ^#I^S/U*^>*^A7PTh7^7^-t#L^ Mx^ 
;i/-^\++f-> (1 : 4, v/v) T^{+j-r^H^^MMIIL.T#^tl^^f H *mt 
25 T, 6-7"o^-2-(4-^ D D^>y)l/) ^O^W 1 /-^ (1.83 g, 71 %) ZWco 
l H NMR (CDCl,) <5 4.22 (2H, s), 7.32 (4H, s), 7.43 (1H, dd, J = 8.4, 1.4 
Hz), 7.55 (1H, d, J = 8.4 Hz), 7.64 (1H, d, J = 1.8 Hz) ppm 
IR (KBr) v 1564, 1493, 1424 cm" 1 
HPLC (220 nm) 99 % (&Wmffl 4. 76 #) 
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MS (APCI+, m/e) 322 (M+l) 

68-72 (Dfc&m*£f$.LtCo 

###J 68 

5 6-^d qe-2- [ (E) -2-7 x - ;i/x^-;H ^ > 7-;u 

HPLC (220 nm) ^ 100 * ({g^fi.1 4. 97 #) 
MS (APCI+, m/e) 300 (M+l) 
69 

6-yat-2- [ (E) -2- (2, 4-i?7;t/3- D7i ~;i/) if-JW ^ y VttD-'J-fr 

10 HPLC (220 nm) &fc^ 99 % (&&B#Fp5 5. 10 #) 
MS (APCI+, m/e) 336 (M+l) 
###!] 70 

6-7n ^e-2- [ (E) -2- (2-7 d 7 x - ;p) if-JW ^ > 7^*++ y*-;P 

HPLC (220 nm) mM 99 % (U&mffl 5. 07 #) 
15 MS (APCI+, m/e) 318 (M+l) 

6-7M-2- [ (E) -2- [4- ( h U 7M O ^ 7x"JW If^JW ^ > 7*^-^7* 

HPLC (220 nm) ffl& 100 % (ffijfTO 5. 22 #) 
20 MS (APCI+, m/e) 368 (M+l) 
72 

6-7nt-2-(2-7x-;i/X5 1 ;i/)^> N /^-^y-;i/ 
HPLC (220 nm) $M 97 * (#*#« 4. 70 #) 
MS (APCI+, m/e) 302 (M+l) 

25 m^mtLx^m 1 cD<b^<!:a-s©^;u#>^^jai:®^L, ###y 2 
<Dism\zmcxuT<D0mm 73-82 ©^ti^^bfc. 

73 

6-7o t-2-(2, 3-7 1 H D-l, 4-^>7> ? ^-+>'>-6-r;i/)-lH— f 5 5-b] 
h°U-7> 
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HPLC (220 nm) m& 100 % (ftftftM 2. 92 
MS (APCH, m/e) 332 (M+l) 
##M 74 

6-7Pt-2-(2-hf U v^;W-lH-f 5^/[4, 5-b] k°U 
HPLC (220 nm) ffiM 83 X (^NpHQ 3. 05 ft) 
MS (APCH, m/e) 275 (M+l) 
75 

6-7*Dt-2-(3-7;i/^-P7x~;i/)-lH-f 5^V*[4, 5-b] tf U >>> 
HPLC (220 nm) 99 % (ftftRIH 3. 34 #) 
MS (APCH, m/e) 292 (M+l) 
76 

6-7* P =E-2- (2-7 ^ U7i - ;W -1H--T 5 ?V [4, 5-b] f'Jy> 
HPLC (220 nm) M« 94 % (ft#ll#m 3. 12 #) 
MS (APCH, m/e) 292 (M+l) 
###| 77 

6-ynt-2-(4-7MD 7x-;U)-lH--l' S^V [4, 5-b] tf »J ^> 
HPLC (220 nm) ^ 89 X (^M 3. 15 #) 
MS (APCH, m/e) 292 (M+l) 
##011 78 

3-(6-^o^-iH--r 5 5-b] tfu v>-2-r ;w^>y- h u ;u 

HPLC (220 nm) US. 83 X (Unmffl 3. 29 #) 
MS (APCH, m/e) 299 (M+l) 
##M 79 

6-7^-2- (3-7;^P-4-^ h^^7x-;U)-lH-f 5^V*[4, 5-b] tf U x> 
HPLC (220 nm) $fi|£ 82 X (&& P#K 3. 23 #) 
MS (APCH, m/e) 322 (M+l) 
##M 80 

N-(3-(6-7p^-1H-^ 5 ^/[4, 5-b] tf U -7>-2-f;W 7i-^)Hf,»-i?^W 
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HPLC (220 nm) MS 99 51! Hf^ 2. 59 #) 
MS (APCI+, m/e) 317 (M+l) 
#5§-#iJ 81 

6-yD^-2-(3-(l-tf P U y-;W 7x-;W-lH-f [4, 5-b] tf U 
5 HPLC (220 nm) MS 96 X (ftftl$fl9 3. 35 #) 
MS (APCI+, m/e) 343 (M+l) 
###J 82 

6-7* P ^E-2- (3-WJ/7x-;W-l H-f 5 [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 97 * (flUfff M 2. 96 #) 
10 MS (APCI+, m/e) 359 (M+l) 

tti^ntVT^mt i ©<b^t#@©^;p^>^^pu ^itiRL, 

14 (DfimzmCTIZTommt 83-85 CO^tl^^bfCo 
##08 83 

6-yp^E-2-(2-(3-^ ^v7xX;Wx^|/)-lH-^5^yl4,5-b]lf U v> 
15 HPLC (220 nm) MS 97 56 («j#W 2.90 5+) 
MS (ACPI+, m/e) 332 (M+l) 
##0»J 84 

6-7P'^E-2-(2-(2-^ h^v7x-)l/)X^;i/)-lH--f S^l/[4, 5-b] k° U S>> 
. HPLC (220 nm) MS 100 % (&&mm 2. 89 #) 
20 MS (ACPI+, m/e) 332 (M+l) 
85 

6-7n^-2-(2-(4-^ h^>-7x-;i/)X^;i/)-lH--r 5^V[4, 5-b] k°U 5» 
HPLC (220 nm) MS 98 % (UWmm 2. 87 ft) 
MS (ACPI+, m/e) 332 (M+l) 

25 \tiw^nthTm%m\<Dit£mt&m(Dts)W>m*m% : mi\s. #^47 

©#&«DTOT(D###iJ 86-111 <Dlk£m*£f$.LtCo 
###J 86 

6-7*D^-2-(3-(2-* h^>xh^>)7xx;U)-lH-^=-^/[4, 5-b]bf'J i» 
HPLC (220 nm) MS 83 % (^P#^3.10^) 
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MS (ACPI+, m/e) 348 (M+l) 
##09 87 

6-7* P ^E-2- (4- (2-^h^>Xh^»7x -1 H-f 5 ^ V [4, 5-b] \L U 5? > 
HPLC (220 nm) MS 93 X (ft&ttlR] 2. 87 #) 
5 MS (ACPI+, m/e) 348 (M+l) 
##00 88 

6- ^ □ ^-2- (HHU7;wn^)7i w -ihh* s y y [4, 5-b] tr u v > 

HPLC (220 nm) MS 100 X (##I$M 3. 86 #) 
MS (ACPI+, m/e) 342 (M+l) 
10 ##03 89 

6-7P^-2-(3-(*^X;V*x;W 7x-;W-lH--f 5 ^/[4, 5-b] tf U v> 
HPLC (220 nm) MS 99 X (&&Pf 3. 01 #) 
MS (ACPI+, m/e) 352 (M+l) 
###J 90 

15 6-7*Dt-2-(5-^^h3-7i-jV-H V ^It 1 / U ;U)-lH--f 5 ^/ [4, 5-b] tf 

HPLC (220 nm) MS 100 X (##I$W 3. 52 ft) 
MS (ACPI+, m/e) 355 (M+l) 
###ij 91 

20 6-7*P ; E-2-(2-(4-7P0 7x-;P)X^;i/)-lH-r5^y[4,5-b] tfU>?> 
HPLC (220 nm) MS 97 X (M^fl3.19^) 
MS (ACPI+, m/e) 336 (M+l) 
92 

6 _ 7 -pq E _ 2 -(2-(2-/7 o P7x-;WX^;W-lH->f 5 ^1/ [4, 5-b) tf >J z?> 
25 HPLC (220 nm) MS 100 X (ft&ftlH 3. 1 9 ft) 
MS (ACPI+, m/e) 336 (M+l) 
###! 93 

6-7P^E-2-(2-(4-^^;l/7xX;l/)X5 1 ;U)-lH-r 5 *V[4, 5-b] tTU -7> 
HPLC (220 nm) MS 99 X (flMfW 3. 07 ft) 
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MS (ACPI+, m/e) 316 (M+l) 
###J 94 

=E-2- (2- (3, 4-y^OD7i ~M JL^-)V) -1H-- f 5 *V[4, 5-b] tf U 5> > 
HPLC (220 nm) MS 88 % (&&mm 3. 43 #) 
5 MS (ACPH, m/e) 371 (M+l) 
###J 95 

4-(2-(6-yD^E-lH--r =• ^V[4, 5-b] tf U v>-2-T ;i/)x^;W^>y- h U Jl 
HPLC (220 nm) MS 97 % 2. 83 #) 

MS (ACPH, m/e) 327 (M+l) 
10 ###| 96 

6-^ O ^ -2- (2- (4- ( h U P * 7 x X )V) X^Jl/) -1H--Y $ ^ V [4, 5-b] 

tfUv> 

HPLC (220 nm) MS 100 % (&&P#P,g 3. 38 #) 
MS (ACPH, m/e) 370. (M+l) 
15 ##M97 

6-yDt-2-(2-7x-;i/v^DyDe;W-lH-f^yV , [4, 5-b]fcf'Jv> 
HPLC (220 nm) MS 98 X (&j#Pf P*1 3. 05 ft) 
. MS (ACPH, m/e) 314 (M+l) 
98 

20 6-7 < P^-2-(2-(4-7;^P7xX;Wx?;W-lH-^ 5^V[4,5-W If U 
HPLC (220 nm) MS 100 % (&&« 2. 95 #) 
MS (ACPH, m/e) 320 (M+l) 
###l 99 

6-^pqE-2-(2-(4--T V y°U \DV73L-)V)3i^)V)-\K-<1 5^/[4, 5-b] tf U S» 
25 HPLC (220 nm) MS 1 00 X («^ffl3.46^) 
MS (ACPH, m/e) 344 (M+l) 
##09-100 

6-yp^-2-(2-(2-?xx;Wx5 L ;W-iH-^ $ ^V.[4, 5-b] tf U $» 

HPLC (220 nm) MS 100 % (ftJ$l#W 2. 77 #) 
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MS (ACPI+, m/e) 308 (M+l) 
101 

6-7 P (2- (4-- h D 7 i-JW X^)V) -1H-- f 5 [4, 5-b] tf U V > 
HPLC (220 nm) MS 99 X (GUtM 3. 00 #) 
5 MS (ACPI+, m/e) 347 (M+l) 
##09 102 

6-7D ^-2- (2- (4-X h * 1/ 7 x X3^W -lH-f 5 ^V* [4, 5-b] t! U 5?> 
HPLC (220 nm) MS 100 % (&f#R#ra 3. 07 #) 
MS (ACPI+, m/e) 346 (M+l) 
10 103 

6-7P ; E-2-(2-7x-;i,7n k°;|,)-lH-f 5^7[4, 5-b] tf U i?> 
HPLC (220 nm) MS 100 % (&J#l$Pfl 2. 96 ft) 
MS (ACPI+, m/e) 316 (M+l) 
###»J 104 

15 6-7Dt-2-(5-7xx;i^>^;i/)-lH-^5 7V[4,5-b] fcf U v> 
HPLC (220 nm) MS 100 X (&&M3.37#) 
MS (ACPI+, m/e) 344 (M+l) 
###| 105 

2- ( (IS) -1- (6-7*D t-lH-T 5 M [4, 5-b] hf U v >-2~f ;W -2-7 x X )V^)V) - 

20 iH--ry-r>K-;w-i,3(2H)-^> 

HPLC (220 nm) MS 96 X mmmffl 3. 87 #) 
MS (ACPI+, m/e) 447 (M+l) 
###J 106 

6-7o^-2- (2- (4-7 h *~>7 xXJW X^;W -1H— T 5 ^V[4, 5-b] fc? U 
25 HPLC (220 nm) MS 99 % (&&mffl 3. 53 ft) 
MS (ACPI+, m/e) 374 (M+l) 
###J 107 

6-70^6-2- (2- (3, 4, 5- h U ^ y7x_JW X5^)-lH--f 5 ^7 [4, 5-b] bf U 

~7> 
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hplc (220 nm) mm 97 % mm^m i. n #) 

MS (ACPH, m/e) 392 (M+l) 
##09 108 

6-7 D (2- (3-£ P D 7 x - )V) X?)V) -lH-f 5 ^7 [4, 5-b] tf U v > 
5 HPLC (220 nm) Mft 100 Si 3. 19 #) 

MS (ACPI+, m/e) 336 (M+l) 
##M 109 

6-7*0^-2- (3- (2, 2, 2- h U 7xX;W-lH-'f 5 3?V[4, 5-b] tf 

U> ? > 

10 HPLC (220 nm) ftft 92 % (fii»l*|HI 3. 77 ^) 
MS (ACPH, m/e) 372 (M+l) 
###iJ110 

6-yp ; E-2-(3-f vyp^^^>-2-^^;i/7x-;i/)-lH-r 5^/ [4, 5-b] bf U ^> 
HPLC (220 nm) ilffig 99 X CftftftlH 3. 53 #) 
15 MS.(ACPI+, m/e)' 346 (M+l) 
##M 111 

6-^Dt-2-(2-(K yyD^y7xrjl/)X^)-lH-^ 5 ^7 [4, 5-b] tf U v 

> 

HPLC (220 nm) 99 X (fi8$PS|BI 3. 22 #) 
20 MS (ACPH, m/e) 360 (M+l) 
112 

6-^PP-3-XhP-2-tf<j> ? >7 5> (2.0 g) , 7i-MD>| (2.1 g) , 
f h 7+7( h 'J 7i-;^7^f »^7^>)A (0) (1.3 g) , 2M&gtf-MJ 
(35 ml) , h)VJi> (40 ml) , f h7th'D77> (20 ml) ©fi£- 
25 tt*7;P^>$t«Et' 90 "CT 12 BIBbfeSfilf&a, »lfJWrh 5kFD7 
^> (3:1. v/v) t*K»fibfc. MJf£zkft, (MgS0 4 ) & m&ZM 
JE@5£U &£H£«bT, 3-X h P-6-7xXJl/-2-tf U 5?>7S > (1.3 g, 
53 X) 
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■H NMR (CDClj) 6 7.20 (1H, d, J - 8. 4 Hz), 7. 49-7. 54 (3H, m), 8.00-8.05 
(2H, m), 8.49 (1H, d, J = 8.4 Hz) ppm 
IR (KBr) v 3501, 3382, 1617, 1586, 1578, 1271, 1244 cm-' 
HPLC (220 nm) ffiM 97 % (Gmmffl 3. 86 #) 
5 MS (ESI, m/e) 216 (M+l) 
###1113 

3-- hP-6-7xn;i/-2-tTUv 5 >75> (##M 112 <D\k&m) (0.8 g) , $ 
m 0.3 g) , (7 ml) OW^^L, (3 ml) £jjtTL£. 

MT3£7^ MTlom 80 t;T50#W£}g-tffco SJ^^tl^^a^ 
10 8 N 7k$Kb^HJ'>^i&?ire4>#]Lx> Wtl5 1 JV-Th7bFD77> (3:1, 

v/v) T&ifcBLfc (^©^ TO#»«ii^-r h^v^T^Lfc) o %®m*nm 

(MgS0 4 ) i^£MCT*U ^^jg^LT, 6-7x-;W2,3-kfUv>v 
75 > (0.7 g, 99 *) *mc. 

'H NMR (CDC 1 3 ) 6 3. 00-3.60 (2H, broad s), 4.00-4.60 (2H, broad s), 6.95 
15 (1H, d, J = 8.0 Hz), 7.09 (1H, d, J = 8. 0 Hz), 7.22-7.41 (3H, m), 7.87 

(2H, d, J = 7. 2 Hz) ppm 

IR (KBr) v 3337, 1622, 1470, 754, 696 cm" 1 

HPLC (220 nm) mM 99 % (&&mm 2. 31 #) 

MS (ESI, m/e) 186 (M+l) 
20 ##011114 

6-^no-3--hD-2-tfU V>7$> (1.2 g) , 7x/-Jl^ (3.1 g) , th 
'J9^^h+yF (0.4 g) £7-feh-HJ;l/ (20 ml) \Z®mV. 12P#F^iP^« 

«H*tK^ (MgS0 4 ) M£MJE^*b£o ^M£vU;^;i/#:7 
25 A^PTh^^-tCttU I^mx5 1 ;p-^-9-> (1 : 10, v/v) Tj£trj1"3 
mftZMlEmffihTmZftZ&mzm'&LT. 3-^hO-6-7xy^x-2-tf.U v 
>75> (1.1 g, 66 %) Zmzo 

'H NMR (CDClj) 5 6.27 (1H, d, J = 9. 0 Hz), 7.10-7.46 (7H, m), 8.41 (2H, d, 
J = 9. 0 Hz) ppm 
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IR (KBr) v 3372, 1620, 1447, 1250 cm" 1 
HPLC (220 nm) $gg98 % («B#^3.84^) 
MS (ESI, m/e) 232 (M+l) 
115 

5 .3-Xbn-6-7x7^>-2-tfU^>75> m%MlU(Dfc&®) (0.1 g) , 
ny-J^h-mM (10 mg) (2 ml) ©ffi»«&7R*&«fT\ ^fiT 

WD7h^77^-C#U Mx^-^\^it> (1:1, v/v) T&HJ-TS 
H»*«BE»BbT, 6-7x/^>-2,3-eUv>^7$> (0. 06 g, 59 85) 
10 Tco 

'H NMR (CDC 1 3 ) (5 2.50-3.00 (2H, broad s), 4.00-4.50 (2H, broad s), 6.12 
(1H, d, J = 8. 1 Hz), 6.93 (1H, d, J =8.1 Hz), 7. 02-7. 20 (3H, m), 7.29- 
7.36 (2H, m) ppm 

IR (KBr) v 3328, 1622, 1591, 1464,1238, 693 cm" 1 
15 HPLC (220 nm) Mft 90 (flUS^R 2. 31 #) 
MS (ESI, m/e) 202 (M+l) 
HUM 1 

6-7'Dt-2-(3-/ h^->7xn;W-lH-r$^7[4,5-b] tf'J V> (##0!l 2 ©. 
fl^tl) (21.3 g) , 7irMD>| (22.2 g) , xh^^X(hU7xn;i/3j> 
20 77^»/t7^^(0) (7.60 g) , 2 M mWti~ h U Aj^M (175 ml) , b)V 
X> (525 ml) , fh7kHD77> (175 ml) Ojl^My;!^^* 
90 *C-C 24 l*IS|jfe*fi1ffc&, SSlf;V-fh7tHD77> (3:1, v/v) <h 
*fc£BLfc. fll^7m ftft (MgS0 4 ) ilS^IESSU msara 

L/T, 2-(3-^ h^S>7xX;|/)-6-7xx;W-lH--r$^/[4,5-b3tfUv> (14.0 
25 g, 66 3!) Sflfc. ^DD^l/A-^^y-^O^S. 

'H NMR (DMS0-d 6 ) <5 3.89 (3H, s), 7.09-7.14 (1H, m), 7.36-7. 56 (4H, m), 
7. 75-7. 88 (4H, m), 8.30 (1H, s), 8.66 (1H, s) ppm 
IR (KBr) v 3098, 1489, 1267, 1055 cm" 1 
HPLC (220 nm) jffifg 100 % (^J#B#Fb1 3. 05 ft) 
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MS (APCI+, m/e) 302 (M+l) 
5 2 

2-d, z-^y^is-t^y-ji-s-^ ;p)-6-7x^jwih-^ 5 ^V[4, 5-b] bf u yy 

HPLC (220 nm) MS 99 % (&Jf i$Pi9 2. 82 #) 

MS (ESI+, m/e) 316 (M+l) 

HIM3 

10 2- (3-£ □D7x^Jl/)-6-7x-jHH-^ $ ^/[4, 5-b] if U v> 
HPLC (220 nm) MS 94 % (&*#« 3. 20 #) 
MS (ESI+, m/e) 306 (M+l) 
H»J4 

6-7x-JH-[4-(h u -7;i/^-n^ h^v) yx.- M-m-^f s^V[4, 5-b] bf U 5> 

15 > 

HPLC (220 nm) MS 93 * (^flM 3. 39 #) 
MS (ESI+,'m/e) 356 (M+l) 
H^J 5 

2- (5-^ ^;|/-2-?X - ;W -6-7 x -)l-m- r ^ ^/ [4, 5-b] bf U >?> 
20 HPLC (220 nm) MS 93 % (UWmffl 3. 33 #) 
MS (ESI+, m/e) 292 (M+l) 
«#J6 

2- (4-* h^S/^>v;|/)-6-7xX;i/-lH-<5^/[4,5-b] bf U> ? > 
HPLC (220 nm) MS 86 X BSIffl 2. 82 #) 
25 MS (ESI+, m/e) 316 (M+l) 
7 

2-(2-v^ P^>^X^;W-6-7x-;i/-lH-f 5 ^/[4, 5-b] bf U 5?> 
HPLC (220 nm) MS 94 * (#J#I$KI 3. 03 #) 
MS (ESI+, m/e) 292 (M+l) 
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6-(2-7M07x ~)V) -2- (2-^h^>7i -JW -1HH" 5 2V [4, 5-b] fc: U 5? > 
HPLC (220 nm) MS 96 X (ftftl$M2.95&) 
MS (APCI+, m/e) 320 (M+l) 
5 9 

6-(2-7JWD7x -2- (4-^ h+V7i -JW - 1 H-f ^ ^/ [4, 5-b] t? U V s > 
HPLC (220 nm) MS 100 % (fc&mffl 2. 89 #) 
MS (APCI+, m/e) 320 .(M+l) 

10 2- a , 3-^ > v -;w5--r ;w -6- (2-7 o 7 x-;w -ih— r 5 ^ y* [4, 5- 

b]bTU5?> 

HPLC (220 nm) MS 99 X (ft&RNI 2. 89 #) 

MS (APCI+, m/e) 334 (M+l) 

M#lll 

15 2- (3-2 □ D 7i -JU) -6- (2-7 □ 7 x njW -lH--f [4, 5-b] tf U ~7 > 

HPLC (220 nm) MS 99 X (&}#I$IH 3. 35 fr) 
MS (APC1+, m/e) 324 (M+l) 

mmm 12 

6- (2- 7 n 7 x ZLJV) -2- [4- ( h I) 7 a ;* h * v) 7 x ~)V\ -1H-- f 5 ^ V* 
20 [4,5-b]t°Uv> 

HPLC (220 nm) MS 100 X (&&M 3. 52 #) 
MS (APCI+, m/e) 374 (M+l) 

mmm 13 

6- {2-y)V* u 7 x n;W -2- (5-* WH-fl^) -1H — T 5 2V [4, 5-b] £ U S» 
25 HPLC (220 nm) MS 99 X 2. 95 #) 

MS (APCI+, m/e) 310 (M+l) 

i»j 14 

6- (2-7 O 7 x n ;W -2- (4-* h * > 5*>W - lH-f 5 ?V [4, 5-b] tf'J i» 
HPLC (220 nm) MS 99 % (ftftftN 2. 87 ft) 
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MS (APCI+, m/e) 334 (M+l) 

2- (2->7 P ^ >9MI/X^;i/) -6- (2-7 P 7 x n;W -1H--T 5 7*7* [4, 5-b] If U 

-» * 

z/ y 

5 HPLC (220 nm) ijS&S 99 X (&&Pf Pi9 3. 08 ft) 
MS (APCI+, m/e) 310 (M+l) 
«M16 

6-(2-7MD7xZJW-2-(7i; + ^ ?)V) -1H--T 5 TV [4, 5-b] fc° U 5? > 
HPLC (220 nm) tfiftlOO X (fiU$S#M 3. 11 #) 
10 MS (APCI+, m/e) 320 (M+l) 

mmm n 

2-(2-^h^v7xx;W-6-(l-^7^;i/)-lH-f5^/[4, 5-b]fcfU>>> 
HPLC (220 nm) UB. 98 X (&j#l$IHI 3. 23 #) 
MS (APCI+, m/e) 352 (M+l) 

15 mmm 18 

2-(3-^b^^7iZ J )|/)-6-(l-t75 : JW-lH-f5^y[4, 5-b] tf U> ? > 
HPLC (220 nm) ffig 100 X (#j#l$ffl 3. 30 #0 
MS (APCI+, m/e) 352 (M+l) 
ili 19 

20 2-(4-* h^v7xn;i/)-6-a-^7^;!/)-lH--r5^y[4,5-b]h°U> J > 
HPLC (220 nm) ffig 99 X (&&IM 3. 17 #) 
MS (APCI+, m/e) 352 (M+l) 
20 

2-0, 3-^>7W*7-;i/-5-^;W-6-(l-:h7^W-lH-^ $7V[4, 5-b] tf U v 
25 > 

HPLC (220 nm) MS 100 X (#8l$|ffl 3. 18 #) 
MS (APC1+, m/e) 366 (M+l) 

2- (3-7 P P 7 x ~M -6- (1 -+ 7 -1H--T 5 7*7* [4, 5-b] h° 'Jy> 
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HPLC (220 nm) ftg 91 % (UWmm 3. 60 ft) 
MS (APCI+, m/e) 356 01+1) 

mmm 22 

6-(l-^7^;W-2-[4-( h U 7;U:*a* h^v) 7xn;l/]-lH--f 5 ^/[4, 5-b] t! 
5 US» 

HPLC (220 nm) $fig 99 % (4£*#P#M 3. 73 #) 
MS (APCI+, m/e) 406 (M+l) 

mmm 23 

2- (5-* 9MP-2-^X =L )V) -6- (1-^7 5=-;W -1H--T 5 ^/ [4, 5-b] fcf U 5> > 
10 HPLC (220 nm) $gg 97 X (^JtB#W 3. 24 ft) 
MS (APCI+, m/e) 342 (M+l) 

2-(4-* h^^>^;W-6-(l-^-7^;W-lH--f 5^V[4, 5-b] kfU 5?> 
HPLC (220 nm) 98 % (&&f$M3.16#) 
15 MS (APCI+, m/e) 366 (M+l) 
25 

2-(2-v# n^>^;i/x^;w-6-(i-^-7^;w-iH-r 5 ^V[4, 5-b] try v> 

HPLC (220 nm) 99 * (&J$P#|B| 3. 33 ft) 
MS (APCI+, m/e) 342 (M+l) 
20 26 

2-(2-y h^v7x^;W-6-(3-y h^>7xx;i/)-lH--f^V[4, 5-b]tf'J^> 
HPLC (220 nm) >fift 100 X (#J$P#H 2. 96 #) 
MS (APC1+, m/e) 332 (M+l) 
H2f&0iJ27 

25 6- (3-* h+y7i-JW-2-(4-/ b=^>7x-Jl/)-lH-r S*V[4, 5-b] tf U 5» 
HPLC (220 nm) ftg 90 X (^PtP^ 2. 91 #) 
MS (APCI+, m/e) 332 (M+l) 

mmm 28 

2-(3-^DD7x-;W-6-(3-^ h*->7x-;U)-lH--f 5-b] try 5? > 
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HPLC (220 nm) MS 91 % (^fl3.28^) 
MS (APCH, m/e) 336 (M+l) 

mmm 29 

2-(4-^ h^Fv^>v;U)-6-(3-^ h^7x~;|/)H^f ^/[4, 5-b]tf'J^> 
5 HPLC (220 nm) MS 94 % (teWmm 2. 90 #) 
MS (APCH, m/e) 346 (M+l) 

mmm 30 

2, 6-t:X (3-* h^->7x-;i/)-lH--f S^/[4, 5-b] t£ U 
HPLC (220 nm) MS 100 % «£&M3.01:fr) 
10 MS (APCH, m/e) 332 (M+l) 
«M 31 

2- (i , 3-^ > v -;u-5-r ;w -6- (3-* h x - ;w -ih— r a [4, 5- 

HPLC (220 nm) MS 80 X (&jfP#|H| 2. 91 #) 
15 MS (APCH, m/e) 346 (M+l) 
H»J 32 

6- (3-* h^yy x ~ )V) -2- [4- ( b U 7)V*U * h 7i-JW -lH-< 5 *V 
[4, 5-b]tfU^> 

HPLC (220 nm) MS 81 % («f#Bf F^ 3. 45 #) 
20 MS (APCH, m/e) 386 (M+l) 
33 

2- (2-* h + ->7 x n )V) -6- [3- ( h U 7)V*U * ^)V) 7x'JW -1H--T 5 ^/ 
[4,5-b]tfUv> 

HPLC (220 nm) MS 99 % (Uftmm 3. 29 ft) 
25 MS (APCH, m/e) 370 (M+l) 

mmm u 

2-(3-* h+y7x-jW-6-[3-(b U 7MD^f JV) 7x" jV]-lH-^ 5^^/ 
[4,5-b]t?U^> 

HPLC • (220 nm) MS 100 % (&J#B#Fe1 3. 39 #) 
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MS (APCI+, m/e) 370 (M+l) 
35 

2- (4-^ h * <>7 x u) -6- [3- ( h u 7 a ^ 7 x -;W -lH-^r 5 y y* 

[4,5-b]eU-7> 
5 HPLC (220 nm) US. 96 % (^Wmm 3. 25 #) 
MS (APCI+, m/e) 370 (M+l) 

mmm 36 

2-(l, 3-^>V^^7-;i/-5--f ;W-6-[3-( h U 7)V*U^)V)7z.-)V\-m- 
-rs^V[4,5-b]fc? D>>> 
10 HPLC (220 nm) MS 85 X (^gfTO 3. 27 #) 
MS (APCI+, m/e) 384 (M+l) 

mmm 37 

2- (3-7 DD7xr.)l/)-6-[3-(h U y)V^TU^)V) 7xn;|/]-lH-T 57V [4, 5- 
b]h°Uv> 

15 HPLC (220 nm) ^92 % (^WPfl 3. 73 #) 
MS (APCI+, m/e) 374 (M+l) 

mum 38 

2-[4-(h'J7Ma^h^»7z ~M -6-[3-(bU7Ma^ 7 x ~ ; W - 
lH-f ==7V[4, H]H'Jy> 
20 HPLC (220 nm) mM 92 * (&&B#R 3. 85 #) 
MS (APCI+, m/e) 424 (M+l) 

mmm 39 

2- (5-^ ^;i/-2-?x - ;i/) -6- [3- ( h u 7 □ ^ 5^; w 7x-;i/]-iH-fs 7V 

[4, 5-b] If U V> 
25 HPLC (220 nm) &fcg 93 X (&&TO 3. 35 #) 
MS (APCI+, m/e) 360 (M+l) 
§I»J 40 

2- (4-* b*v^>v;P)-6-[3-( h U 7MP>f;W7i-;H-lH5y!/ 
[4, 5-b] tf ijy> 
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HPLC (220 nm) ffig 96 % (feW^m 3. 22 #) 
MS (APCI+, m/e) 384 (M+l) 
MMM 41 

2- (2-~>7 d ^ -.6- [3- (hU7^tD/ 7 x -;w -1H--T S ?y 

5 [4,5-b]t?U^> 

HPLC (220 nm) *&£ 100 % (fia*l*M 3. 37 ^) 
MS (APCI+, m/e) 360 (M+l) . 

mmm 42 

4- [2- (2-* h * 1/ 7 x - ; V) - 1 H~f 5 [4, 5-b] t: U v >-6~f ; W ^ > h »J 

10 ;u 

HPLC (220 nm) MS 100 X (^^B#F^ 2. 90 ^) 
MS (APCI+, m/e) 327 (M+l) 

mmm 43 

4- [2- (3-^ h ^ v 7 x n;W -lH-< 5 ^ V [4, 5-b] tf U V >-6-<i M ^>V-h U 
15 )V 

HPLC (220 nm) MS 98 % (ftftftR) 3. 02 #) 
MS (APCI+, m/e) 327 (M+l) 
^JSfcl 44 

4- [2- (4-pt h * v 7 x - ; W - 1 H--f 5 y y [4, 5-b] fcf U v >-6-<JW ^ > V* - h ij 
20 )V 

HPLC (220 nm) MS 100 X (&&M 2.86#) 
MS (APCI+, m/e) 327 (M+l) 

mmm 45 

4-[2-(l, 3-^>V*^^7-;W-5-<;W-lH--r 5 ^V*[4, 5-b] tf V v>>-6--f 

25 >y*-hu;p 

HPLC (220 nm) MS 98 X (ftttftffl 2. 88 #) 
MS (APCI+, m/e) 341 (M+l) 
46 

4- [2- (3-7 D D7x-;U)-lH-f 5^7* [4, 5-b] tfU ~7>-6-^M>y*- h y ^ 
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HPLC (220 nm) MS 82 X (Gmmm 3. 33 ft) 
MS (APCI+, m/e) 331 (M+l) 
H^J 47 

4-[2-[4-( h U 7)l*U* h*>>) 7x-;i/]-lH-T 5^7* [4, 5-b] tf U ~7>-6-f 

5 jKK>7-bu;i/ 

HPLC (220 nm) MS 98 X (&ftmm 3. 52 #) 
MS (APCI+, m/e) 381 (M+l) 
48 

4-[2-(4-* h+v^>v;0-lH-T 5^/[4,5-b] k°U ^>-6--T )V\<>y~ h U 

10 ;i/ 

HPLC (220 nm) MS 98 X (ffi&M 2. 82 #) 
MS (APCI+, m/e) 341 (M+l) 

mmm 49 

4- [2- (2-~>7 D ^ >5P;i/X5P; W -1H 5 ^7 [4, 5-b] tf U 5? >-6--f ; W ^ > 7*~ 
15 h'j;i/ 

HPLC (220 nm) MS 99 X (fcWmffl 3. 01 ft) 
MS (APCI+, m/e) 317 (M+l) 

nmm 50 

2- (2-^ h * <> 7 x - ;W -6- [4- ^)V7,)\,*~)V) 7 x W -1H--T 5 # V [4, 5- 
20 b]tf'Jv> 

HPLC (220 nm) MS 100 X (&f#H#M 2. 65 #) 
MS (APCI+, m/e) 380 (M+l) 

mmm 51 

2-(3-/h+y7x =.)V) -6- [4- - )V) 7 x ~; W -1H-- f 5 ^7 [4, 5- 
25 b]tf'Jy> 

HPLC (220 nm) MS 88 X («*#R#ffl 2. 74 #) 
MS (APCI+, m/e) 380 (M+l) 
HIS0iJ 52 
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2-(4-^h^^7x-;i/)-6-[4-(^5 1 ;i/x;i'^;i/)7xn;i/]-iH-f s^V[4, 5- 

b]t:U^> • 

HPLC (220 nm) MS 100 % (&mmm 2. 63 
MS (APCI+, m/e) 380 (M+l) 

5 mmm 53 

2- (1 , 3-^ y v* y -;W5--r )V) -6- [4- 7i-;w-i h-< 

S^/[4,5-b]k?U^> 

HPLC (220 nm) mm 93 X (feWmffl 2. 62 #) 

MS (APCI+, m/e) 394 (M+l) 

10 mmmu 

2-{Z-^7UUy^.~)V)-^-(^)VX)V^-)V) 7x-;l/]-lH--i- 5^/[4, 5-b] 
tfU> ? > 

HPLC (220 nm) mm 90 % (Ummffl 3. 03 #) 
MS (APCI+, m/e) 384 (M+l) 
15 HIi55 

6- [4- (^ ^ji/*;^ - ;w 7 x - ;w -2- [4- ( h y 7;^o * h * v) 7 x-;w -ih- 

-f 5^/[4,5-b]tfU^> 
HPLC (220 nm) 98 X (&&M 3. 25 #) 
MS (APCI+, m/e) 434 (M+l) 
20 56 

2- (4-^ h * y^>z?)V) -6- [4- - ;w 7 x - -lH--f 5 ?V [4, 5- 
b]tTU5?> 

HPLC (220 nm) 99 * (&j$iOT 2. 57 #) 
MS (APCI+, m/e) 394 (M+l) 
25 57 

2- (2->7 o ^ >^;ux^;w -6- [4- ^;i/7;i/^x;w 7 x -m— r 5 ?J 

[4,5-b]t:Uv> 

HPLC (220 nm) mm 94 % (&&mffl 2. 80 #) 
MS (APCI+, m/e) 370 (M+l) 
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MMffl 58 

6- (2- 7MD7xz;W-2-[(7i * -1H--T ^ ^ V [4, 5-b] tf U 5? 
> 

HPLC (220 nm) 99 * («FI3.04^) 
MS (APCI+, m/e) 336 (M+l) 

iii 59 

6-(2-7M07x-;W-2-(2-7x " )V3LJ-)V) -1H— f 5 ^ V [4, 5-b] tf U 5> > 
HPLC (220 nm) *E£ 99 X (&&« 2. 91 #) 
MS (APCI+, m/e) 318 (M+l) 
MM 60 

2-^>v;i/-6-(2-^;^D7o:-;i/)-lH-'r 5^/ [4, 5-b] k°U *J> 
HPLC (220 nm) 99 % (fffimwi 2. 81 #) 
MS (APCI+, m/e) 304 (M+l) 
mmW 61 

6-(2-7;PtD7xz;W-2-(3-^ h^^^>^J0-lH-<5^/[4, 5-b] t?U>>> 
HPLC (220 nm) « 99 X (^B#r^ 2. 90 #) 
MS (APCI+, m/e) 334 (M+l) 

$mm 62 

2- (2, 5-^;* h * > P)V) -6- (2-7 M D7x -1H--T 5 [4, 5-b] tf U 
v> 

HPLC (220 nm) 96 X (^W 2. 93 #) 
MS (APCI+, m/e) 364 (M+l) 
HISM 63 

2- (3, 4-5^ h * 5"*>5?;M -6- (2-7 M □ 7x"JW -1H-- T 5 [4, 5-b] tf U 

v> 

HPLC (220 nm) 89 X (ftftftPQ 2. 76 #) 
MS (APCI+, m/e) 364 (M+l) 
HMM 64 

2-U-7 □□^>^)^)-6-(2-7;^^-^7x-;^)-lH-'1 , s^i/[4, 5-b] t? u y> 
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HPLC (220 nm) MM 99 % (ft#BS HQ 3. 11 ft) 
MS (APCI+, m/e) 338 01+ 1) 

mmm 65 

6- (2-7 JV^-P 7 x -2- [ (E) -2-7x -;i/Xx-Jl/]-lH— T 5 7V [4, 5-b] fc? U 
5 v> 

HPLC (220 nm) $&& 98 % (&&M 3. 06 #) 
MS (APCI+, m/e) 316 01+1) 
gttffl 66 

6- (2-7)1* D 7 x n )V) -2- (3-7 x 7 * v 7 x.~)V) -1H— f =• TV [4, 5-b] If U 5? 
10 > 

HPLC (220 nm) 87 % (&jf» 3. 62 ft) 
MS (APCI+, m/e) 382 (M+l) 
67 

2- (4-^ y *M )V7x. n;i/) -6- (2-7 )VHr P 7 x -)V) -1H--T 5 TV [4, 5-b] \L U -7 
15 > 

HPLC (220 nm) 98 % (&&» 3. 54 ft) 
MS (APCI+, m/e) 394 (M+l) 
mMM 68 

2-(7x/+y^ ^;P) -6-7 x - ;i/-lH--r 5 7V [4, 5-b] t!'Jy> 
20 HPLC (220 nm) 97 * («&M2.98#) 
MS (APCI+, m/e) 302 (M+l) 
H»J 69 

6-7i^h2-[(7x-J^t) ;WW-lH--f 5 7V [4, 5-b] fcf U ~7> 
HPLC (220 nm) 99 * (^B#W 2. 95 ft) 
25 MS (APCI+, m/e) 318 (M+l) 
*»J 70 

6-7 x ~;i/-2- (2-7 x ~)V^)V) -1H--T 5 7V [4, 5-b] tf U v > 
HPLC (220 nm) « 97 * (&&B# DO 2. 88 #) 
MS (APCI+, m/e) 300 (M+l) 
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mmm n 

2-^>^;i/-6-7x-;i/-lH-f 5^/[4, 5-b] tf U v> 
HPLC (220 nm) 99 % (&&P#Pb1 2. 76 #) 
MS (APCI+, m/e) 286 (M+l) 

5 mmmi2 

2- (3-^ h*i"OV)V)-z-y x.~)i-m--( [4, 5-b] tf u *?> 

HPLC (220 nm) ffljg 99 % (^jfW 2. 84 #) 
MS (APCI+, m/e) 316 (M+l) 
USSM 73 

10 2-(2,5-v^ h^v^>v;0-6-7x-;i/-lH-f 5^/[4,5-b]t:'Jy> 
HPLC (220 nm) 99 % (#^^12.88^) 
MS (APCI+, m/e) 346 (M+l) 
H»J 74 

2-(3, 4-v>* h + ->^>v;W-6-7x-;i/-lH-f 5^/[4, 5-b] b°U v> 
15 HPLC (220 nm) ^92 % mwmm 2. 68 #) 
MS (APCI+, m/e) 346 (M+l) 
«M 75 

2- (4-7 DU^>yjW-6-7 x -;i/-lH--f 5 7V[4, 5-b] tf U >?> 
HPLC (220 nm) UM 99 X (Ummffl 3. 02 #) 
20 MS (APCI+, m/e) 320 (M+l) 

6-7 x ~;i/-2- [ (E) -2-7 x - ;Ht^JW -lH~f 5 ?V [4, 5-b] tf U v > 
HPLC (220 nm) UM 99 * i^Wnn 2. 97 #) 
MS (APCI+, m/e) 298 (M+l) 

25 mm n 

2-(3-7x/^y7i^V)-6-7x-JHH-fS^/[4, 5-b] tf U >>> 
HPLC (220 nm) US 94 * (&nm$ 3. 48 #) 
MS (APCI+, m/e) 364 (M+l) 
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2- (4-^ )V7x.-)V) -6-7 x - ;W-1H--T 5 W [4, 5-b] tf U v > 
HPLC (220 nm) mM 100 X (&J#0#Hg 3.38#) 
MS (APCI+, m/e) 376 (M+l) 

mmm 79 

5 6- (l-^>y* 7 7 >-2-< -2- (4-7;i/^ P ^ >:7;i/) -lH-f 5 ?V [4, 5-b] tf U ^ 

> 

HPLC (220 nm) m& 100 X (^P#Fb1 3. 25 
MS (APCI+, m/e) 344 (M+l) 
«M 80 

10 6-(l-^>\/7 7>-2-r;W-2-(3-7 P P^>^;i/)-lH--T ^^7 [4, 5-b] tru >>> 
HPLC (220 nm) WBL 100 X («Jf 1$® 3. 44 #) 
MS (APCI+, m/e) 360 (M+l) 
H»J 81 

6- (l-^>y77 >-2-f ;W -2- (2-7 P P ^ > -lH-f 5 M [4, 5-b] tf U v 5 > 
15 HPLC (220 nm) jffift 100 X (fiH$l$IHI 3. 31 #) 
MS (APCI+, m/e) 360 (M+l) 

mmm 82 

6-(l-^>V*7^>-2--r;W-2-(2,4-> 5 7;U^P^>^;i/)-lH--r5^VC4, 5-b] tf 

20 HPLC (220 nm) J^S 100 X (fiW^FPa 3. 30 
MS (APCI+, m/e) 362 (M+l) 

mmm 83 

6-(l-^>77^>-2-r;W-2-(3 ) 4-v7PP^>v;i/)-lH-< 57VC4, 5-b] t!U 

25 HPLC (220 nm) 99 X (ft&l$m 3. 66 #) 
MS (APCI+; m/e) 394 (M+l) 

mmm 84 

6- (1-^ > 1/7 7 >-2— f ;W -2- [4-(hU7Ma/ 3^ W ^ y=J) V\ -1 H— f 
[4,5-b]tfU^> 
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HPLC (220 nm) ffi&lOO % (&&P#Fs1 3. 58 #) 
MS (APCH, m/e) 394 (M+l) 

mmm 85 

6- (1-^ >V 7 7 >-2~i )V) -2- [4- ( h 'J 7;M" □ ^ h ^ >>MW -lH-< 5 ^ 

5 V*[4,5-b]tfUv> 

HPLC (220 nm) MS 100 % (^BtK 3. 74 #) 
MS (APCH, m/e) 410 (M+l) 

mmm 86 

6-(l-^>\/7 5 >-2-f;U)-2-(4-- h P^>v;i/)-lH--f ^ ^/[4, 5-b] tf U ^> 
10 HPLC (220 nm) ffl,& 98 * (&*#&# HA 3. 47 #) 
MS (APCH, m/e) 371 (M+l) 
87 

6- (1-^ y V 7 7 y-l-i )V) -2- (4-;* ^)V^>i/)V) - 1H— f 5 y V [4, 5-b] tf U v > 
HPLC (220 nm) MS 100 X (^PfW3.42^) 
15 MS (APCH, m/e) 340 (M+l) 

mmm 88 

6- (1 > 1/7 7 >-2-f ;W -2- [ (1 , 1 ' - 1: 7 x n;W -4--f ;M -lH-< 5 
[4, 5-b] bf U v> 

HPLC (220 nm) MS 100 £ (TOM 3. 79 #) 
20 MS (APCI+, m/e) 402 (M+l) 

mmm 89 

6-(i-^>^/7 7 y-i-i )V)-i-{i-i-yj-)v^)V)-m-^ s *V[4, 5-b] tru v> 

HPLC (220 nm) MS 100 !& (TOW 3. 62 #) 
MS (APCH, m/e) 376 (M+l) 
25 HIS^J 90 

2- (1 , 3-^>yyt+V-JH--f 5P;U) -6-(l-^>77 7 >-2-^ j U) -1H--T 5 
*V [4, 5-b]k°U v> 

HPLC (220 nm) MS 100 % (TOW 3. 29 #) 
MS (APCH, m/e) 370 (M+l) 
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mmm 91 

6-(l-^>V:7^>-2--f ;W-2-(3,4, 5-h'J* h*5"OS?;W-lH->f 5 ^V[4, 5- 
b]tf'Jv> 

HPLC (220 nm) 99 * (&#B#M3.25#) 
5 MS (APCI+, m/e) 416 (M+l) 

mmm 92 

6- (i-^>y:7 7 >-2-< ;W -2- (2-^x - ;m -ih— r 5 ^ V [4, 5-b] tf u v > 

HPLC (220 nm) ffife 100 X (£&#&# 3. 27 #) 
MS (APCI+, m/e) 332 (M+l) 
10 «#J93 

6- d-^ >V7 ? >-2--r ;w .-2- [ a-* 3Mmh->t > K-;w-3--r ;w ^ -m-r 

5*V[4, 5-b]tfU> ? > 

HPLC (220 nm) ®m 98 % (#J#I$M 3. 44 #) 

MS (APCI+, m/e) 379 (M+l) 

15 mmm u 

6- (1-^>V7 7 >-2--T ;W-2- [(4-^7 □Q7x/^» ;WW-lH-< 5 ^V[4, 5- 
b] h°Uv> 

HPLC (220 nm) 100 * (#8l$M3.90aO 
MS (APCI+, m/e) 376 (M+l) 

20 mmm % 

6-d -^>y 7 7 >-2--r ;w -2- [4- (^)v^) k>V)V\ -ra~f a [4,.5-b] t° 

•Jy> 

HPLC (220 nm) fcfcSUOO X (&J#B#H3 3. 49 #) 
MS (APCI+, m/e) 372 (M+l) 

25 mmm 96 

6-(l-^>!/7 7 >-2~f ;i/)-2- [2- (3, 4- z?* x ~M JL^M -1H--T 5 ^ 

y[4, 5-b]tf Uv> 

HPLC (220 nm) ftft 100 X (««p«p|W 3. 19 #) 
MS (APCI+, m/e) 400 (M+l) 
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mmm 97 

6-7*n^E-2-(3,4-v^ h^^>v;W-lH-r5^V[4,5-b]tfU^> (##M 
23©<fb£«0 (140 mg) , 2-(hU7*5 1 ;i/X^r:;l,)7^> (185 mg) , VZUU 
\d*(hV73L-)VfcZyy(»W7i?V&(U) (14 mg) , N,N-i?^f MM7 
5 5 H (4 ml) (DU^m^:7)^y%m^ 80 ICT 24 l$»#«Yc^ 7Mc&#, 
»|l^|/-Tb7tHn77> (3:1, v/v) TttffiLfco «S^7jc^, ^ 
(MgS0 4 ) mm^MB^ nm^y^)ti^)VtiyKyu^Y^yy^~\z 
tfU liIfJl/-^nD*M (1 : 1, v/v) TMT3H#£MJEt^bT# 
^n^^»lT, 2-(3,4-v^ h^v^>v;W-6-(2-7U;W-lH--r5^V 
10 [4,5-b]lfU^> (55 mg, 41 %) tntc. 

'H NMR (CDC 1 3 ) 6 3.80 (3H, s), 3.82 (3H, s), 4.33 (2H, s), 6.53 (1H, dd, 
J = 3.4, 1.8 Hz), 6.69 (1H, d, J = 3.4 Hz), 7.54 (1H, d, J = 1.8 Hz), 
8.24 (1H, s), 8.36 (1H, s) ppm 
IR (KBr) v 2928, 1516, 1263, 1236 cm" 1 
15 HPLC (220 nm) « 100 % (UWmm 2. 66 #) 
MS (APCI+, m/e) 336 (M+l) 
{±S^t;K<hLT##M 2—42 Ofc%mt&m<D V u y'^xx^^m^.m 

. 20 mzmmbtco 
mmm 98 

6- (2- y U )V) -2- (2-^ V * is y x - ;w -m--r $ [4, 5-b] t° >J 5? > 
HPLC (220 nm) ®& 99 % (®mmm 2. 74 #) 
MS (APCI+, m/e) 292 (M+l) 
25 99 

6-(2-7U;W-2-(3-^ h^v7x^;i/)-lH--r$^V[4,5-b]HUv> 
HPLC (220 nm) ft& 100 * («j^P#^ 2. 83 #) 
MS (APCI+, m/e) 292 (M+l) 

mmm 100 
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6-(2-7 U;i/)-2-(4-* h^5/7x=;W-lH--r 5*V[4, 5-b] tfU '77 
HPLC (220 nm) MS 100 X (&j#l$ra 2. 70 #) 
MS (APCI+, m/e) 292 (M+l) 

mmm 101 

5 2-(l, 3-^>y^^y-;i/-5--r;i/)-6-(2-7 U;W-lH-f 5^/[4, 5-b] tTU >>> 
HPLC (220 nm) MS 99 % (&*f Pf M 2. 70 #) 
MS (APCI+, m/e) 306 (M+l) 
HI£0iJlO2 

2-(3-^DP7i -)V) -6- (2-7 U ;W -lH-f 5 [4, 5-b] tfU v> 
10 HPLC (220 nm) MS 100 X (&jf M 3. 16 #) 
MS (APCI+, m/e) 296 (M+l) 
«M 103 

6- (2-7 U;W-2-[4-( h U 7)\,*U* b*v) 7x-;W-lH-< 5 ^7 [4, 5-b] fcPJ 

15 HPLC (220 nm) MS 100 % (UWmm 3. 37 #) 
MS (APCI+, m/e) 346 (M+l) 
H»J 104 

6- (2-7 U ;i/)-2-(5-^^;W2-^X-;W-lH-^ 5^7[4, 5-b] fcf U 
HPLC (220 nm) MS 100 X (#&I$|H) 2. 76 #) 
20 MS (APCI+, m/e) 282 (M+l) 
HiStfiJ 105 

6-(2-7 U;i/)-2-(4-^ h^v^>^;i/)-lH--f 5^V[4, 5-b] hf U ~77 
HPLC (220 nm) MS 98 X (ffittftlfl 2. 68 #) 
MS (APCI+, m/e) 306 (M+l) 
25 *5SM 106 

6- (2-7 U )V) -2- (7 1/^ -lH-f 5 W [4, 5-b] k° U -7 > 
HPLC (220 nm) MS 100 X (ft&HSM 2. 91 
MS (APCI+, m/e) 292 (M+l) 

mmm 107 
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2- (2- ~77 D^>^;PX^;W-6-(2-7 LUM-lfr-f 5 ?V[4, 5-b] hf U v> 
HPLC (220 nm) US. 100 % (&&«2.91#) 
MS (APCI+, m/e) 282 (M+l) 
108 

5 6- (2-7 U ;W -2- [ (7 x ^ -1H-^ 5 ^7* [4, 5-b] tf U '7 > 
HPLC (220 nm) mS. 95 $ OS&TO 3. 61 #) 
MS (APCI+, m/e) 308 (M+l) 
|»J 109 

6- (2-7 U;W-2-(2-7xn;i/X5 : -;W-lH-f 5 TV [4, 5-b] tf '>7> 
10 HPLC (220 nm) i^g 92 % (&*#M2.74#) 
MS (APCI+, m/e) 290 (M+l) 
UMllO 

2-^>^;U-6-(2-7 U ;W-lH-^r 5 TV [4, 5-b] tf U 7> 
HPLC (220 nm) |gft 100 * (^M 2. 61 #) 
15 MS (APCI+, m/e) 276 (M+l) 
HMIlll 

6- (2-7 U )V) -2- (3-* h *i/«.>V)V) -1H--T 5 TV [4, 5-b] tf U v > 
HPLC (220 nm) W 98 % «5&fB#P B 1 2. 70 ft) 
MS (APCI+, m/e) 306 (M+l) 

20 m^mm 

2- (2, 5-v^ h*v^>-7»-6-(2-7 >j;W-lH--f 5TV[4, 5-b] tf U *» 
HPLC (220 nm) MS 83 % (&mmm 2. 74 ft) 
MS (APCI+, m/e) 336 (M+l) 
«0<J113 

25 2- (4-7 P P^>v;W-6-(2-7 LUW-lIM' 5 TV [4, 5-b] tf U 5?> 
HPLC (220 nm) MS 100 X ($£1$^ 2. 93 #) 
MS (APCI+, m/e) 310 (M+l) 
«#I114 

6- (2-7 U ;W-2-[(E)-2-7x-;i/XxXJW-lH-f 5 TV [4, 5-b] tf 'J 
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HPLC (220 nm) MS 96 8! («#B#M 2. 89 #) 
MS (APCI+, m/e) 288 (M+l) 

6- (2- 7'JJW-2-(3-7xy+->7x X ;i/) - 1H-- < 5 *V [4, 5-b] tf U 5? > 
5 HPLC (220 nm) MS 85 % (UW^m 3. 49 
MS (APCI+, m/e) 354 (M+l) 

2- (4-^ > W JV7I-JW -6- (2-7 U )V) -1H— T 5 ^V[4, 5-b] t: U v > 
HPLC (220 nm) MS 90 * (U-Wnm 3. 39 #) 
10 MS (APCI+, m/e) 366 (M+l) 

mmm m 

2-(7x/ + y^ 5W -6- (2-5PX - ;W -1H--T 5 [4, 5-b] bf U ~7 > 
HPLC (220 nm) MS 99 % (ftftftM 3. 05 #) 
MS (APCI+, m/e) 308 (M+l) 
15 H3£$M18 

2- [ (7 x - * =f-M -6- (2-5f X ~ )V) -1H--T 5 *V [4, 5-b] If U 5? > 
HPLC (220 nm) MS 95 % mmmffl 2. 99 ft) 
MS (APCI+, m/e) 324 (M+l) 
HM119 

20 2-(2-7x-;i/X^;i/)-6-(2-9 1 X-;W-lH-l'$^/[4 ) 5-b] tf 'Jy> 
HPLC (220 nm) MS 94 X (&|f Nrlffl 2. 84 #) 
MS (APCI+, m/e) 306 (M+l) 

mmm 120 

2-^> v;|/-6-(2-5 1 XXJ|/)-lH-r 5 ^y*[4, 5-b] tf U v> 
25 HPLC (220 nm) MS 99 % (&&W 2. 73 ft) 
MS (APCI+, m/e) 292 (M+l) 

$mm 121 

2-(2, b^->^>v;W-6-(2-^X-;W-lH-^ 5^^[4, 5-b] fcfij 

HPLC (220 nm) MS 97 % (UWWm 2. 84 ft) 
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MS CAPCI+, m/e) 352 (M+l) 

mmmm 

2-(3,4-S^ h*>-^>vJl/)-6-(2-5fXX;|/)-lH-^ *V[4, 5-b] t?U V> 
HPLC (220 nm) MS 88 % (fti^PI 2. 66 #) 
5 MS (APCH, m/e) 352 (M+l) 

mmmm 

2-(4-^DO^>^;i/)-6-(2-^X-;i/)-lH-f S^/[4, 5-b] hf U v> 
HPLC (220 nm) MS 98 X (&j$B#P^ 3. 04 ft) 
MS (APCH, m/e) 326 (M+l) 
10 lii^l 124 

2-(3-7i/^y7x ~M -6- (2-5PX X jl/) - 1 H-< 5 W [4, 5-b] t: U v > 
HPLC (220 nm) MS 95 51! (ft&RIRI 3. 62 ft) 
MS (APCH, m/e) 370 (M+l) 
MM 125 

15 2-(3-^ h^v^>^)-6-(2-^X-;W-lH-f ^yy[4, 5-b] k°U P> 
HPLC (220 nm) MS 98 % (^BfPfl 2. 82 ft) 
MS (APCH, m/e) 322 (M+l) 

2-[(E)-2-7xx;VXx-JW-6-(2-^X-;i/)-lH--1' 5^y[4, 5-b] tf U v> 
20 HPLC (220 nm) MS 98 * (&&M 3. 00 #) 
MS (APCH, m/e) 304 (M+l) 
MM 127 . 

2-(4-^>\Af ;i/7xX;i/)-6-(2-^XX;W-lH--r 5 ^V[4, 5-b] tf > J 
HPLC (220 nm) MS 92 X (&&M 3. 52 ft) 
25 MS (APCH, m/e) 382 (M+l) 
MM 128 

2-(4-7;i/^D^>v;i/)-6-(2-7 U;U)-1H—T 5 ^V[4, 5-b] hf U v> 
HPLC (220 nm) MS 83 X Mil 2. 82 ft) 
MS (APCH, m/e) 294 (M+l) 
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2-(3-^DO^>>J;W-6-(2-7U;W-lH-r 5^/[4, 5-b] tTU^> 
HPLC (220 nm) MS 100 % (£yfB#Hfl 2. 99 #) 
MS (APCI+, m/e) 310 (M+l) 
5 «0d 130 

2- (2, 4-v?7;ktP^>>?;W-6-(2-7 U JW-1H--T 5^/ [4, 5-b] tfU $>> 
HPLC (220 nm) MS 84 X (#J#l$ra 2. 85 #) 
MS (APCH, m/e) 312 (M+l) 
III! 131 

10 2- (3, 4-77 p D^>>Ul/)-6-(2-7 tUUMH-f 5^7 [4, 5-b] tf U 5>> 
HPLC (220 nm) MS 100 X (&*fl$|?n 3. 25 #) 
MS (APCI+, m/e) 344 (M+l) 
HJSM132 

6- (2-7 >J ;W -2- [4- ( h U 7)1^ □ * ^> v;W -lH-f 5 7V[4, 5-b] tf U >> 

15 y 

HPLC (220 nm) MS 100 X (fi8$$|BJ 3. 20 #) 
MS (APCI+, m/e) 344 (M+l) 
. 133 

6- (2- 7 U ; V) -2- [4- ( h U 7 )V* U * V * is) ^ > -1H— f 5 TV [4, 5-b] tf U 
20 v> 

HPLC (220 nm) MS 100 % (fiytPSM 3. 24 #) 
MS (APCH, m/e) 360 (M+l) 

mmm 134 

6- (2-7 U )V) -2- (4-n hD^> v;U) - lH-f 5 TV [4, 5-b] tf U ~7 > 
25 HPLC (220 nm) MS 97 X (fiH#B#HI 2. 89 #) 
MS (APCH, m/e) 321 (M+l) 
«M135 

6-(2-7U;w-2-(4-^^;i/^>> ? ;0-iH-r5^7[4, 5-b] t:u> ? > 

HPLC (220 nm) MS 84 X (&J#P#ffl 2.91 #) 
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MS (APCI+, m/e) 290 (M+l) 

6-C2-7 U;0-2-(2-^-7^^5 1 ;i/)-lH-'1'5^y [4, 5-b] k°U v> 
HPLC (220 nm) 100 % (WF B 13.15^) 
5 MS (APCH, m/e) 326 (M+l) 

mmm 137 

2-(l, %-^>yy**y-)\,-%-«0\,*T)\>)-?>-(l-7 U;U)-lH--1'5yy [4, 5-b] tf 

HPLC (220 nm) MM 86 % (Uftmm 2. 75 #) 
0 MS (APCI+, m/e) 320 (M+l) 
138 

6-(2-7 U;W-2-(3, 4, 5- h U ^ h*v^>>?;W-lH-^ 5 7V [4, 5-b] fcf U 5?> 
HPLC (220 nm) ijS&g 98 S (^^12.66^-) 
MS (APCI+, m/e) 366 (M+l) 

5 mmm m 

6- (2- 7 y ;»-2-(2-5Pxx;m?^)-ih-^ $tV[4, 5-b] try x> 

HPLC (220 nm) IfcgHOO K (&&l^ 2. 54 #) 
MS (APCI+, m/e) 282 (M+l) 
H»J 140 

6-(2-7 u ;0-2-[(i-^^;p-m-< > K-;u-3-f;W *<?m-iim 57V [4, 5-b] 

HPLC (220 nm) m& 100 3! (#^^2.93^-) 
MS (APCI+, m/e) 329 (M+l) 
HMM 141 

2- [(4-7 □ P 7 x y X^;H-6-(2-7 U ;U)-lH--f 5 [4, 5-b] tf U 5» 
HPLC (220 nm) « 99 * (£&Bf P^ 3. 1 9 #) 
MS (APCI+, m/e) 326 (M+l) 

mmm 142 
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2- [2- (3, b^->7x"JW X^;W -6- (2-7 U ;W -1H-- T 5 ?V [4, 5-b] tf U 

5» 

HPLC (220 nm) tfg 98 3! (fl^K 2. 65 
MS (APCI+, m/e) 350 (M+l) 
5 143 

6- (2-7 U;W-2-[4- (p<^;^^)^>> ? ;i/]-lH-1' 5 ^7 [4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (&3#Bf frl 2. 93 #) 
MS (APCI+, m/e) 322 (M+l) 
MMM 144 

10 2-(2-^nD^>y;W-6-(2-7 LUW-lH-f 5 ^7*[4, 5-b] tf U 
HPLC (220 nm) ffig 100 X (ft^M 2. 85 ^) 
MS (APCI+, m/e) 310 (M+l) 
£JfiM 145 

2- [ (1 , 1' -tf 7xrjW -4-f ;M 3\>W -6- (2-7 'J ;W -1H-- T 5 ^7* [4, 5-b] tf U 5? 
15 > 

HPLC (220 nm) 94 X (fiymM 3. 34 #) 
MS (APCI+, m/e) 352 (M+l) 

mmm m 

2-(3-^ h+'>7xn;i/)-6-7x-;V-lH-< $yy*C4, 5-b] fc?U 5» (^JSW 1 
20 ©ft"&4fe) (50 mg) , 2-tert-73MM > S7 -2-^X^75/ -1,3-S^Wl/-^ 
h'D-1, 3,2- S?7if*^*«J >WJi& (PS-BEMP, 2.2 mmol/g) (113 mg), N, N- 
^^?)^M75 H (2 ml) ©2g<&$f££ST 30 ^HUfci, 
> (28 mg) £iQ;L, MT3SfcmWJ6*U&. 
fc&iT, ftifex^I/'Tafflbfc. W«Jl&*ifc ttft (MgS0 4 ) 

25 M^y'J^>*7A^DTh^77^-l:#U Wl^-^DD 

xJ>;WA-^U-> (1:1:4-1:1:0, v/v) T^ffiTS®#£MflEMLT#£> 
tl?)M^^ji5lbT, 2-(3-^h^'>7xX;i/)-l-^?;i/-6-7xX;U-lH--rS^ 
7[4,5-b]lfUv> (22 mg, 41 J!) 2 fij^©fttt#®»^ 
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'HNMR (CDCI3) 6 3.95 (3H, s), 4.43 (3H, s), 7.00-7.05 (1H, m), 7.37-7.61 
(6H, m), 7.81 (1H, d, J = 1.6 Hz), 8.06-8.15 (2H, m),. 8.40 (1H, d, J = 
1.4 Hz) ppm 

IR (KBr) v 1472, 1397, 1292, 1252 cm" 1 
5 HPLC (220 nm) 100 X (« R#K 2. 87 #) 
MS (APCI+, m/e) 316 (M+l) 

10 mifem 147 

l-(2-* h^i/X^J|/)-2-(3-^ h^^7xn;i/)-6-7xn;WlH-r^^V[4, 5-b] 

HPLC (220 nm) « 86 X (UimtBi 3. 06 ft) 
MS (APCH, m/e) 360 (M+l) 
15 «M148 

1- (~>7 a ~>;M 3-)V) -2- (3-^ Y^y 7 xx;u) -6-7 x - ;i/-iH--r 5 
[4, 5-b]tfU^> 

HPLC (220 nm) «97 X (^^B#Fb1 3. 70 ft) 
MS (APCH, m/e) 398 (M+l) 

20 mmm 149 

2- (3-^ b^->7x-;i/)-6-7x-;i/-l-(2-7x^;i/X5 i ;i/)-lH-^5^y[4,5-b] 
t°Uv> 

HPLC (220 nm) mS. 98 X (Uftmm 3. 50 ft) 
MS (APCH, m/e) 406 (M+l) 
25 «M150 

2-(3-* H+'>7xx;i/)-i-(3-7xy+>'7 0 otr;W-6-7x-;i/-iH-f 

[4,5-b]tf'Jv> 

HPLC (220 nm) $&& 99 X (fcWmm 3. 50 #) 
MS (APCH, m/e) 436 (M+l) 
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rnrnmm 

N-[3-[2-(3-* h^5/7x-JW-6-7x-;MH--f$^y[4 J 5-b] tf' J 5?>-l-f 

HPLC (220 nm) f£g 99 X W 3. 31 #) 

5 MS (APCI+, m/e) 489 01+1) 

l-X^;W2-(3-^ h^v'7x-Jl/)-6-7xnjWlH-T ^/[4, 5-b] tf U 
HPLC (220 nm) MS. 99 % (Gmmffl 4. 32 #) 
MS (APCI+, m/e) 442 (M+l) 
10 MM 153 

. TO 2- [[2- (3-* h^r->7xZi;0-6-7x-;P-lH-1'5^V[4,5-b]tfU^>-l- 

HPLC (220 nm) 97 X (ft^lffl 3. 36 ft) 
MS (APCI+, m/e) 450 (M+l) 
15 m9&M 154 

2-(3-/ h^v7x-;i/)-6-7xn;i/-lH--rS^V[4,5-b] fc?»J S>> (H«J 1 
<Dtt&m (250 mg) , 2-tert-7^;K 5 S-l-itX&frTS. 
<JPhHP-1.3.2-^71f#;**U>llMt (PS-BEMP, 2.2mmol/g) (566 mg), 
N.N-v'^fMMTS K (10 ml) ©i-aft^Sfit 30 ^1111/^^ 7*P 
20 =tmWt tevi-7?)l (194 mg) £in*, $fl££tt 
£Lfc&> jg«**fc:a^ StlfJ^ftliiLfe. 

(MgS0 4 ) »j»&«JBE«*, aSWSS/U^y^^A^OVh^^^-t 
ttU «X^;l/-A^Fi+> (1:2-1:1: 1.5, v/v) Tf»Wr*H^Sr*EE« 
^LT, [2-(3-* h^rv7x-;W-6-7xr:;i/-lH--r5^/[4 > 5-b]tfU> J >-l- 
25 -f JWTO tert-y^^miUbfc. 

[2-(3-* h^rv7x-;i/)-6-7x^-lH--r5^y[4, 5-b] tf U 5>>l-f;WB 
S tert-y^ (209 mg) i;4N iftft** GtKx^jl/fcSO (8.0 ml) £JQ*, 

ffibfc. #M-*7fC& (MgS0 4 ) *«£J*jE®3fU 
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[2- (3-* h+v7i X J W -6- 7 x ~ )l/-l H-f 5 7*7 [4, 5-b] fcf U v>-l--f MBWt 
(129 mg, 43 %) 

• 'H NMR (DMS0-d 6 ) <5 3.86 (3H, s), 5.56 (2H, s), 7.02-7.07 (1H, m), 7.45- 
7.55 (4H, m), 7.79-7.92 (4H, m), 8.63 (1H, s), 8.72 (1H, s) ppm 
.5 IR (KBr) v 3368, 1634, 1478, 1362 cm"' 
HPLC (220 nm) « 100 % (&&M2.73#) 
MS (APC1+, m/e) 360 (M+l) 
HfffiM 155 

[2- (3-^ h^y7x X)I/) -6-7 x x;|/-lH-Y 5 ?V [4, 5-b] fcf U 3? >-l H" ;W P 
10 @£ GfeJMI154<Z>fc&4fe) (100 mg) , ^U^>tert-^;M*BWft (56 mg) , 
\-^)Wl-{l-z?*T)V7*;7u}Z)V)%)ViS*MS. HiH (WSC-HC1) (80 
mg) , l-th*D^M>>/hiJ7« (HOBt) (56 mg) , N, N-iM 7 7o tf;]/ 
X5^;i/75> (108 mg) , N,N-v7^M75 F (5 ml) (DM^ZMMr 

15 ijfe, (MgS0 4 ) ft, »8&£«JE®5feU HflftJtflJtbT, [[[2-(3-*h*»>7 

xX;i/)-6-7xx;WM--f 5^7*[4, 5-b] tf U i?>-\-^ )V] 7"fe^;W75 7] » 
^tert-7^ (78 mg, 60 X) 

'H NMR (CDC1 3 ) 5 1.41 (9H, s), 3.95 (3H, s), 3.95 (2H, d, J = 5.0 Hz), 
5.38 (2H, s), 7.00-7.05 (1H, m), 7.36-7.58 (6H, m), 7.95 (1H, d, J - 1.6 
20 Hz), 8.05-8.12 (3H, m), 8.40 (1H, d, J = 1.4 Hz) ppm 
IR (KBr) v 2980, 1748, 1667, 1292 cnf 1 
HPLC (220 nm) 100 % (&&I9M 3. 24 ft) 
MS (APCI+, m/e) 473 (M+l) 
«#1156 

25 [[[2-(3-* h + '>7i-JW-6-7x^;HH-f 5 ^/[4, 5-b] tf'Jf/>-l— (M 
7-fe5=-;W75 7] tert-75f)U 155 ©fc£<|&) (50 rag) C4NI 

(Siif;i/i$) (10.0 ml) ZMtl, £&T~ 5 W^Mif XMftM 

(MgS0 4 ) ^, il^l0iU ^MLT, [[[2- (3-* h^v7xX;W- 
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6-7x-;MHH'5^y[4.5-b]t!U5?>-W;W7-fe5 1 ;WT5y]-Wtt (19 mg, 

42 » zmtco 

l H NMR (DMS0-d 6 ) <5 3.87 (3H, s), 3.91 (2H, d, J = 5. 6 Hz), 5.58 (2H, s), 
7.04-7.09 (1H, m), 7.39-7.59 (4H, m), 7.79-7.97 (4H, m), 8.65(1H, s), 
5 8.66 (1H, s), 8.97 (1H, t, J = 5. 6 Hz) ppm 
IR (KBr) v 3015, 1688, 1591, 1478 cnf 1 
. HPLC (220 nra) WS. 93 % (ft&l$ffl 2. 59 #) 
MS (APCH, m/e) 417 (M+l) 

nmm 157 

10 M2-[[2-(3-* h^$/7x-;U)-6-7xn;U-lH-l'$^\/[4,5-b] b°U^>- 
l-fJW/?JW7x-JV («Ml53©{b1§^) (177 mg) ^rb7kKn77 
>-**;—)V (1 : 1, v/v, 20 ml) \Z®ffiL, 2 NTRf^bU (6.8 

mi) *n7Ltc •m.^i.mm^mtz.^ KjfcM&®**\z&g, 

J^fh7kF077> (3:1, v/v) T^tBbfc. ^ 
15 (MgS0 4 ) «£MflEg3cU M^^lt^ bT, 2- [[2- (3-;* h+y7i- 

;p)-6-7x-;wih--i' 5 [4, 5-b] tru /?;W7x;-ji/ (133 

mg, 83 20 rh5t Hn77 7-»fMOSigl. 

l H NMR (DMS0-d 8 ) <5 3.88 (3H, s), 5.89 (2H, s), 6. 79-6.92 (2H, m), 7.03- 
7.08 (1H, m), 7.15-7.23 (1H, m), 7.41-7.58 (5H, m), 7.76-7. 80 (2H, m), 
20 7.93-8.00 (2H, m), 8.59(1H, d, J - 1.4 Hz), 8.75 (1H, d, J = 1.4 Hz), 
10.96 (1H, s) ppm 

IR (KBr) v 3063, 1468, 1404, 1238 cm" 1 
HPLC (220 nm) ffift 100 % «£j$B# M 3. 30 #) 
MS (ESH, m/e) 408 (M+l) 
25 Hffiftl 158 

2-[[2-(3-* h^->7xn;W-6-7x^;WlH-r5^/[4, 5-b] £U5»-W 
JW^^W7x/-JP (HJfiMl57©{b-&%) (41 mg) , ^DtSSIXfJl' (18 
mg) , NJ-y^^WATSF (1 ml) 0mtiL\zBm*VVJ* (19 mg) £iQA, 
MT2WHBIA>#«irfc. Efcg£*£*K:i£^ ftftx^TSifflbfc. Wtt 
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M«m &m (Mgso 4 ) u isi^wb^ C2-cc2-<3-^ 

h*V7x-JW-6-7x-JMH->f 5^V[4, 5-b] fc!U Vy-\-^M^M 7i 
/*v3S^X3MI/ (37 mg, 74 X) 
HPLC (220 nm) &fc^ 100 X (ftftftffl 3. 59 #) 
5 MS (APCI+, m/e) 494 (M+l) 
$mm 159 

[2-[[2-(3-^ h^v7x-;U)-6-7x-;i/-lH--r5^^/[4,5-b]h°U v>-l— T 

;H^^;W^x/^r->]@^mx^;i/ (HMM I58©{t;-g-ti) (28 mg) £^h^h 

HD77>-l^7-;l/ (1 : 1, v/v, 3.6 ml) fcJSHSU 2 N zfcgKbO ^£A}gF 
10 $ (1.2 ml) »^.fco 2 B#P H 1^#Wrd^ K^S^STfctca^ 2 N 

W»ATpH 3 fcSISEU 9tl^-fh7kFD77> (3:1, v/v) 7? 

tli^m « (MgS0 4 ) SI^0SU fiftft*«LT, 

[2- [[2- (3-* h^v7x-;W-6-7x-JW-lH--r 5 *V[4, 5-b] tf U 5>>-l-f ;W 

^^W7i;^>]i8 (15 mg, 55 X) £#£ o 
15 'H NMR (DMS0-d 6 ) 6 3.87 (3H, s), 4.85 (2H, s), 5.98 (2H, s), 6.94-7.05 

(3H, m), 7.28-7.55 (6H, m), 7.74-7. 78 (2H, m), 7.96-8. 03 (2H, m), 8.54 

(1H, s), 8.66 (1H, s) ppm 

IR (KBr) v 3403, 1605, 1474, 1235 cnf 1 

HPLC (220 nm) 98 X 3. 27 #) 

20 MS (APCI+, m/e) 466 (M+l) 

UMI 160 

m%mt brmmm 157 ott&mt 4-7a ; eisifj^i^t, mmm 

158-159 ©7j i* (C?P T 4- [2- [ [2- (3-* h * v 7 x ~)V) -6- 7 x x;i/-lH-< 5 ^ 
V [4, 5-b] tf U y>-l-^;H/5 : )W7x/+^SS^§^l / &„ 
25 'H NMR (DMS0-d 6 ) (5 1.95 (2H, quintet, J = 6.7 Hz), 2.39 (2H, t, J = 6.8 
Hz), 3.86 (3H, s), 4.07 (2H, t, J = 6.1 Hz), 5.96 (2H, s), 6.89-7.07 (3H, 
m), 7. 27-7.56 (6H, m), 7.75-7.79 (2H, m), 7.93-8.01 (2H, m), 8.52 (1H, s), 
8.56 (1H, s) ppm 

IR (KBr) v 2940, 1713, 1470, 1244 cm" 1 
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HPLC (220 nm) 95 X (&&W 3. 34 ft) 
MS (APCI+, m/e) 494 01+ 1) 

mmmm 

2-(3-/ h^v7x-;i/)-6-7x-;i/-lH--r 5^/[4, 5-b] tf U v> (|»fl 1 

5 oitsyn) (so mg) , 2-tert-y^;K5/-2-^x^;i/7$y-i,3-^^^;w^ 

^kFo-l ? 3,2-vT-tf^7;^U>W (PS-BEMP, 2.2 mmol/g) (181 nig), N,N- 
^^t^ATS F (3.2 ml) (DM&MZ^Mr 1 BfHSJigMLfc^ 4-7)1/:* 
□ ^>yMDUF (46 mg) £2lD;t, Sfc 15 ^Willft. 

10 * DO* ffl)l^PTFE7^;i/^-^-7T^ 
U MJEMLT, l-(4-7Mo^>y*;W-2-(3-^ h+y7x"J0- 6-7xZ 
;l/-lH-<5^7*[4,5-b]bfUv> (84 mg, 78 X) 

'H NMR (CDC1 3 ) <5 3. 96 (3H, s), 5.91 (2H, s), 7.01-7.12 (3H, m), 7.39-7.57 
(8H, b), 7.76 (1H, d, J = L8 Hz), 8.09-8.18 (2H, m), 8.37 (1H, d, J - 
15 1.8 Hz) ppm 

HPLC (220 nm) ®M 100 % (ff»W?M3.72^) 
MS (APCI+, m/e) 410 (M+l) 

mm i6i oyfimzmvTSATvmmm 162-206 ©^^^-s-^bfco 
20 mmrn m 

l-(2-7;^0^>>?;l/)-2-(3-^ h^'>7x-;W-6-7x-;i/-lH--f [4, 5- 

b]tf'J> ? > 

HPLC (220 nm) fcfcg 99 X («Jf 0#fSJ 3. 52 #) 
MS (APCI+, m/e) 410 (M+l) 
25 IM 163 

1- (2-7 u K y *?) V) -2- (3-* h 7 x - ;w -6-7 x - ;w 1 H-f 5 ^1/ [4, 5- 
b]fcf'Jv> 

HPLC (220 nm) 99 8! (ffSfRpW 3. 56 ft) 
MS (APCI+, m/e) 410 (M+l) 
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mmm m 

1 - (2, 4->> 7 )V* U ^ > V)V) -2-(3-^ h^^7x n;W -6- 7 x rzjMH— f 5 >V 
[4, 5-b]tTU> ? > 

HPLC (220 nm) U& 98 % («&B#ffl 3. 59 #) 
5 MS (APCI+, m/e) 428 (M+l) 

1- (3, O K y *J)V) -I- (3-^ b * ~> 7 x ~;i/) -6-7 x ~ >>U-1H — T ^ W 
[4,5-b]t:'Jy> 

HPLC (220 nm) $g& 98 X (£ft#P#P^ 3. 62 #) 
10 MS (APCI+, m/e) 428 (M+l) 
«M166 

l- (2, 6-^7;M" a *ysVM -2- (3-* h^>7i n;W -6-7 x~;U-iH-f 5 
[4,5-b]KUS» 

HPLC (220 nm) mM 99 % (ftftftlHI 3. 65 #) 
15 MS (APCI+, m/e) 428 (M+l) 
«M 167 

1- (2-7 P □ "*>5?JW -2- (3-/ h^->7x -;i/) -6-7 x-;W1H-< 5 [4, 5-b] 
tf'Jv> 

HPLC (220 nm) ijSfcg 96 % (UWmm 3. 66 #) 
20 MS (APCI+, m/e) 426 (M+l) 

mmm m 

1 - (3, 4- -77 □ o ^ > -2- (3-^ h+y7 x ~ ; I) -6- 7 x ~ ;i/-lH--f 5 7V 
[4, 5-b] tf'J> ? > 

HPLC (220 nm) 99 X (&j#B#Pi3 4. 01 #) 
25 MS (APCI+, m/e) 460 (M+l) 

mmm m 

l-(3-7a ; e^>> ? ;i')-2-(3-^ h^v7x-;W-6-7x-;U-lH--1'5^'y[4 ) 5-b] 
k''Jy> 

HPLC (220 nm) »&g 97 % (&Jf BfK 3. 74 #) 
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MS (APCI+, m/e) 470 (M+l) 

mmm no 

. 2-(3-^ h^v7x-;i/)-6-7x-;i/-l-[2-(hU7JI/^0^^;W^>^;i/]-lH- 
•iSfVU. 5-b]tfU^> 
5 HPLC (220 nm) MS. 97 X (ft&l$M 3. 71 #) 
MS (APCI+, m/e) 460 (M+l) 

mmm m 

2- (3-^ h * z/ 7 x -)V) -6- 7 x ~ )V- 1 - [3- ( h U 7 ;!/^ O * ^;|/) ^ > *?)V\ - 1 H- 
-f^V[4, 5-b]t!U^> 
10 HPLC (220 nm) MS 97 X (ftj$R#M 3. 75 #) 
MS (APCI+, m/e) 460 (M+l) 
£Jfc0!l72 

2- (3- ;* h * ~> 7 x n;» -6- 7 x - ; V-\ - [4- ( h U 7 fr* U * J-)V) ^ y V)V\ -1H- 
-f 5^V[4, 5-b] If U 5? > 
15 HPLC (220 nm) MS 98 X (&&B#P£ 3. 78 #) 
MS (APCI+, m/e) 460 (M+l) 
173 

2- (3-^ h + y7i^;W -6-7i^jhl-[4-(S U 7JI/tn^ ^"»^>^l/]- 
1H-- T 5 ^7 [4, 5-b]lf>>7> 
20 HPLC (220 nm) MS 98 X (ftftlSIW 3. 84 #) 
MS (APCI+, m/e) 476 (M+l) 
HM0I174 

2- (3-* h+e/7x-JW-l-(2-^ 5=-;WS>5?;W -6-7 i-JHH-'f 5 *V[4, 5-b] 
tfU v> 

25 HPLC (220 nm) MS 98 X («J$^f|W 3. 65 #) 
MS (APCI+, m/e) 406 (M+l) 
H»175 

2- (3-* h + ~> 7 x - ;U) -1 - (4-* ^;i^ > i?)V> -6- 7 x ~ ;M H--f 5 [4, 5-b] 
k"'Jy> 
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HPLC (220 nm) m& 97 % (Uftftffl 3. 72 ft) 
MS (APC1+, m/e) 406 (M+l) 
mMM 176 

1- (3, 4-9 ;* ^)V^ > 9)V) -2- (3-/ h * ; y 7 x " )V) -6-7 x^JMH-f S ^/ 
5 [4,5-b]lfU> ? > 

HPLC (220 nm) M-S 99 % (4£jtR#F B l 3. 95 #) 
MS (APCI+, m/e) 420 (M+l) 
177 

l-(4-tert-7^1/^>^;i/)-2-(3-^ h^'>7x-;W-6-7x-;WlH--f S^V 
10 [4,5-b]KU5?> 

HPLC (220 nm) i^S 100 X (&®R#K 4. 20 #) 
MS (APCI+, m/e) 448 (M+l) 
HJSfcl 178 

l-(3-* Y**y^>9)V)-2-{Z-* h^r~>7x-;i/)-6-7xn;i/-lH-r 5^7*[4, 5- 
15 b]b!U5» 

HPLC (220 nm) U& 99 X (#ftR#IH 3. 71 20 
MS (APCI+, m/e) 422 (M+l) 
179 

l-(4-* b*5"t>V)V)-2-(Z-* h^v'7x-;i/)-6-7xZi;W-lH-r$^/[4, 5- 
20 b]tfU'7> 

HPLC (220 nm) 97 % ($J$Pf 3. 71 #0 
MS (APCI+, m/e) 422 (M+l) 
HJ£f!i 180 

l-(3, 5-7;* h*S"S>5W)-2-(3-* h^>7i-;W-6-7i^HH-'f 5^1/ 
25 [4,5-b]tfUy> 

HPLC (220 nm) 98 % (ftftffM 3. 62 #0 
MS (APCI+, m/e) 452 (M+l) 
H«J 181 
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2-(3-* h^->7xn;W-i-(2-- h P^>^;i/)-6-7xn;i/-m-r 5 5-b] 

HPLC (220 nm) ffig 99 X (##I$|H! 3. 62 
MS (APCI+, m/e) 437 (M+l) 

5 mmrnm 

2-(3-^ h+y7x-JV)-l- (3- ~ h P ^ > 5W) -6-7 x - ; WlH-f 5 ^/ [4, 5-b] 

HPLC (220 nm) f£g 95 X 3. 52 #) 

MS (APCI+, m/e) 437 (M+l) 
10 183 

2- (3- j* h * is 7 x n;V) -1 - (4- ~ h n ^ > $?; J,) -6- 7 x -)V- 1 H-f 5 ?V [4, 5-b] 
tfij> ? > 

HPLC (220 nm) 99 X («&P#Hg 3. 64 #) 
MS (APCI+, m/e) 437 (M+l) 
15 184 

4-[.[2-(3-* h+'>7x-;i/)-6-7x-;i/-lH--1' 5^V[4, 5-b] tf U i?>-l--T ;W 

HPLC (220 nm) i&£S 93 % (UWmm 3. 53 ft) 
MS (APCI+, m/e) 417 (M+l) 
20 mt&M 185 

i-[(i,r -t:7x-;W-2~Y JM3MW-2-(3-^ h^v7x-;W-6-7xn;wm- 

-f 5^V[4, 5-b] tf U V> 

HPLC (220 nm) jjSfc^ 96 % ({S&tTO 4. 00 ft) 

MS (APCI+, m/e) 468 (M+l) 



25 186 

1-[(U' -t'7i^j|/)-KjMf;i/]-2-(3-^ h^v7x-;W-6-7x-;i/-m- 

-f 5*V[4, 5-b]fcf'Jv> 

HPLC (220 nm) fcfig 99 X «&&P^4.10#) 

MS (APCI+, m/e) 468 (M+l) 
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2- (3-* h+y7x-;W -1- {\-±y^)V* -6-7 x -;U-1H-^ 5 ^V[4, 5-b] 

HPLC (220 nm) « 99 % (®mmm 3. 94 
5 MS (APCI+, m/e) 442 (M+l) 

nmm m 

2- (3-^ h+y7x -1- (2-j- 7 ?S>M 3\>W -6-7 x ~;iMH-f 5 ^ / [4, 5-b] 
t?<>7> 

HPLC (220 nm) 8^100 % (&&M3.95#) 
10 MS (APCI+, m/e) 442 (M+l) 

mmm m 

i-^>Xt HU)W2-(3-^ h^rv7x-;i/)-6-7xn;v-iH--r *yVtt, 5-b] tf U 

$>> 

HPLC (220 nm) fSfcg 99 <& (&jf 4. 04 #) 
15 MS (APCI+, m/e) 468 (M+l) 
190 

1- (9H-7;^l/>-9-^;W-2-(3-pCh^rv7x-;W-6-7x-;l,-lH-'f 
[4, 5-b]tf»J^> 

HPLC (220 nm) MS 91 % («j$M4.06#) 
20 MS (APCI+, m/e) 466 (M+l) 
HM0II191 

2- (3-* h+y7i-;|/)-l-(3-7x/+y^>^)-6-7i-jHH-f$^y 
[4,5-b] fcf U>?> 

HPLC (220 nm) MS 99 * (&&P#Hg 4. 07 ft) 
25 MS (APCI+, m/e) 484 (M+l) 
192 

1 - (4-^ > W > V)V) -2- (3-* h 7 x ~;U) -6- 7 x ~ ;U-1H-T 5^7* 
[4, 5-b]tfU^> 

HPLC (220 nm) MS 97 % (&mmm 3. 88 #) 
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MS (APCI+, m/e) 496 (M+l) 

mmm 193 . 

4- [[2- (3-* h^v7x-;W-6-7x-;i/-lH-^ 5**7 [4, 5-b] fcf »J z?>-\--i )V] 

5 HPLC (220 mn) ®M 90 % (UWmffl 3. 62 #) 
MS (APCH, m/e) 450 (M+l) 

[2- (3-^ h *z/y -6-7 xn;i/-lH-T 5 ^7 [4, 5-b] tf U >-l-f ;M (7 

10 HPLC (220 nm) 97 X (^B#P^3.71^) 
MS (APCH, m/e) 450 (M+l) 
SfefiSM 195 

2- (3-^ h * 7 x^JW -1-7 x ± ->;i/-6-7 x ~ JMH-f 5 ^7 [4, 5-b] tf U ^ > 
HPLC (220 nm) ffig 90 * (^RtPsI 3. 62 #) 
15 MS (APCH, m/e) 420 (M+l) 
196 

1- (4-7 □ □ 7 x^S^W -2- (3-* h * -> 7 x -6- 7 x ~ ^-lH-'T 5 *V [4, 5- 
b]h°Uv.> 

HPLC (220 nm) j&g 100 * (&&R#P*S3 3. 82 #) 
20 MS (APCH, m/e) 454 (M+l) 

mmm 197 

l-(4-^ h+y7xty;W-2-(3-^ h + '>7x^;W-6-7x-;i/-lH-< 5^7 
[4, 5-b]kTUv 5 > 

HPLC (220 nm) fcfc^ 99 X (#J$I$W! 3. 65 #) 
25 MS (APCH, m/e) 450 (M+l) 
198 

4-[[2-(3-* h^^7x-;i/)-6-7x-;V-lH-f 5^7[4, 5-b] t!U M 

7-fe5 1 ;w^>7^hu;p 

HPLC (220 nm) >fi£ 100 X (&&B#(S 3. 55 ft) 
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MS (APCI+, m/e) 445 01+ 1) 
WSffl 199 

2-(3-* h^'>7x-;0-6-7x-;i/-l-[(E)-3-7x-;W-2-^D^-JW-lH--f a 
^V[4, 5-b]tfU> ? > 
5 HPLC (220 nm) MS 99 X (&&R#H 3. 87 ft) 
MS (APCI+, m/e) 418 (M+l) 
200 • 

l - [ (3, 5- i? * 5 1 ;P-4~f V+fV U )V) * J-M -2- (3-^ b * v 7 x n; w -6- 7 x n 
ji/-iH-f ayv*[4, 5-b] tr u y> 

10 HPLC (220 nm) MS 100 X (fiy$RSM 3. 38 
MS (APCI+, m/e) 411 (M+l) 

mmm 201 

l-X^;U-2-(3-^ h^v7xnjU)-6-7x-;i/-lH-1 > 5*V[4, 5-b] b!U 
HPLC (220 nm) MS 100 % (fia$P&M 3. 27 
15 MS (APCI+, m/e) 330 (M+l) 
202 

i-^d^d t°;i/^?;W-2-(3-^ h^'>7x-;w-6-7x-;i/-iH--r 5^7 
[4,5-b] try v> 

HPLC (220 nm) MS 97 * (&J#&#ffl 3. 54 ft) 
20 MS (APC1+, m/e) 356 (M+l) 

mmm 203 

1 - (2-7 9 D ^ v-;i/X^;W -2- (3-^h^y7x-JW-6-7x x;i/- 1 H-- T 5 ^ 7 
[4,5-b] t:Uv> 

HPLC (220 nm) MS 100 % (&&B#PiS 4. 15 #) 
25 MS (APCI+, m/e) 412 (M+l) 
3l» 204 

1--T 773MI/-2-(3-* h^v7xn;W-6-7x-;|/-lH-f 5^V[4, 5-b] tf U ~77 
HPLC (220 nm) MS 94 X 3. 61 #) 

MS (APCI+, m/e) 358 (M+l) 
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mm 205 

2-(3-7 h^r>-7x^;i/)-l-(4-^>^;W-6-7x-;i/-lH-r 5^/[4, 5-b] tf u 

s?> 

HPLC (220 nm) ffi.%. 99 X (#f#Pf frl 3. 68 #0 
5 MS (APCI+, m/e) 370 (M+l) 
HSffiM 206 

4- [2- (3-* h * ~> 7 xn;i/) -6-7 x n;MH--f 5^7* [4, 5-b] tf U '7 >-l--f ;W 7 

7>~hj;I/ 

HPLC (220 nm) US. 100 X <ft#P#W 3. 19 
10 MS (APCI+, m/e) 369 (M+l) 
207 

2- (3-* h^->7xn;W-6-7x-;i/-lH-r$^/[4,5-b] tfU S*> («#l l 
(Dik&m (80 mg) , 2-tert-79MH' 5 7-2-^X^75 7-1, 3-773^-^ 
;H:HD-l,3,2-i?71f*^*U>#ll (PS-BEMP, 2.2mmol/g) (326 mg), N,N- 
15 y^^*M75 H (4.5. ml) ©S£«f£MTM B#Mi8*LfcgL 3- If US? 

;m3^7du F&tt& (52 mg) *$nz., mm.-vz&z 15 i$rajgaL£. ot, 
mrnm 222 ©^stsuTttsu 2- (3-7 i^y7x-jw- 5-7ir;n-(3- 

tf U S>;M^;i/)-lH-r 5 *V[4, 5-b] tf U (67 mg, 65 X) 
HPLC (220 nm) MS 98 X (&j#B#W 2. 68 #) 
20 MS (APCIf, m/e) 393 (M+l) 

+;WN7-f HiMtoJc***) £ii£»&u *ss« 207 ©*feicJpi;TKTo* 

208-213 ©<b^*&^fi!cLfc. 
Mt&M 208 

25 2- (3-7 h * v7 x ~j|/) -6-7 x';hl-(4- tf U SUM ^)V) -1H-- T 5 ^7* [4, 5-b] 
kfUS?> 

HPLC (220 nm) fcfc^ 97 X (&J#B#IS 2. 60 ft) 
MS (APCI+, m/e) 393 (M+l) 
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2-[[2-(3-/ h*v7xXJW-6-7xx;i/-lH--f 5;?V[4, 5-b] t!U i?>-\-4 )V\ 

■ HPLC (220 nm) MS 97 X (i&mmm 3. 67 #) 
MS (APCH, m/e) 443 (M+l) 

5 $mmm 

2- (3-^ h * is? x - ;w -6-7 x - (^7 y-;p-4--r -1H-- < 5 

[4, 5-b]tT'J> ? > 

HPLC (220 nm) MS 81 % (U^mm 3. 28 #) 
MS (APCH, m/e) 399 (M+l) 
10 «f!l211 

N,N->?X^;i/-N-[2-[2-(3-^ h + v7x-;i/)-6-7xn;i/-lH--r 5^/[4, 5-b] fc° 

'J^>-i-^j|/]xf;W75> 
HPLC (220 nm) MS 96 X (&& Rf f« 2. 64 #) 
MS (APCH, m/e) 401 (M+l) 
15 H»212 

2-(3-/h + y7i n;U) -6- 7 x x;|/- 1 - (2- tf ^ D X3M W - 1H--T 5 ^7* [4, 5- 
b]KUi» 

HPLC (220 nm) MS 96 * (^Btffi 2. 67 #) 
MS (APCH, m/e) 413 (M+l) 
20 ^»J213 

2- (3-* h * v 7 x - ;W -1 - (2-^JI/tK U 7 X^J W -6-7 x X^-W^f 5 [4, 5- 

b]trus» 

HPLC (220 nm) MS 97 % («j#Nf|g 2. 59 #) 
MS (APCH, m/e) 415 (M+l) 
25 214 

5-7D ; 6-2- [(E) -2- [4- ( h »J 7)V*U * J-)V) 7 xXJW If^W^>7W 
7*-;i/ (##0S 44 ©fl^W) (129 mg) , 7i-Md>1 (171 mg) , fh7 
+X(h'j7x-Jl/^7>f »A7> J 7A(0) (61 mg) , 2 M 
ffi (1.05 ml) , h;i/X> (3.15.ml) , fh7kF077> (1.05 ml) ©1^ 
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7> (3: 1, v/v) fc#K:#SaL&. ftM&jkfc ftjft (MgS0 4 ) ft, 

-^\^> (1 : 6, v/v) T»ffl-rsiS^*«JE»l&UT#&n4»a*»lSlbT, 
5 5-7 x x;t~2- [ (E) -2- [4- ( HJ 7 ;M" O * 3^10 7 xXJW Xf-JV] > V^lt 
V*-;i/ (70 mg, 55 X) iil^-AW>iWga o 
'HNMR (CDC1 3 ) 6 7.18 (1H, d, J = 15.6 Hz), 7.34-7.52 (3H, m), 7.60-7.75 
(8H, m), 7.83 (1H, d, J = 16.4 Hz), 7.93 (1H, t, J = 1.3 Hz) ppm 
IR (KBr) v. 1337, 1121, 1073, 829 cnf 1 
10 HPLC (220 am) M&97 % (ftttl$ms.37&) 
MS (APCI+, m/e) 366 (M+l) 

214 <D#&CTDTOT©il»J 215-219 ©{b£#j££$bfc„ 
HH#J215 

15 5-7 x - ;U-2- [ (B) -2- 7 x x;l/Xx xjl/] ^ > V^*"*"^/— Jl' 
HPLC (220 nm) ®M 93 X (fiU$l$M 5. 14 20 
MS CAPCI+, m/e), 298 (M+l) 
«M216 

20 HPLC (220 nm) *fi&100 X Ufc&BffKI 5. 26 20 
MS (APCI+, m/e) 334 (M+l) 

mmm 217 

5- (2-7 u ;W -2- [ (E) -2-7 xx;uxxx;i/| ^ 

HPLC (220 nm) 97 X 4. 94 2) 

25 MS (APCI+, m/e) 288 (M+l) 
HM218 

5- (2- 7 U ; W -2- [(E) -2- [4- ( h U 7)V* U * ^)V) 7 x ~)V\ X^XJH ^ > 
HPLC (220 nm) ftg 92 3! 5. 19 20 
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. MS (APCI+, m/e) 356 (M+l) 

2- [ (E) -2- (2, 4-v 7 U 7x.-)V) It- )V\ -5- (2-7 U ;W ^ > X /-)V 
HPLC (220 nm) MS 100 % (&j#P#R8 5. 06 5)") 
5 MS (APCI+, m/e) 324 (M+l) 
Hii^J 220 

5-^Dt-2-[(B)-2-7i^l/XT-;W^>^Wy-Jl/ (###l 43 
W) (105 mg) , p-^l/V-;P (45 mg) , £S?#U7A (97 mg) , HHb$3(II) 
(70 mg) , tfU> ? > (1.5 ml) (DU^^7 )V^>%m^ 130 tlT 24 tirffl&3 

»nr«g», nm (Mgso 4 ) ^£S£MJ£W£, »«*ft^u*y;p*9A 

^D7h^77^f-l:#U Bf»X5 i ;U-'\^rU-> (1:6, v/v) Ti#£BT3Iii# 
^iJlSILTf 6 tlSSNI £M UT, 5- (4-* Wx/ + v) -2- [ (E) -2-7 

x-;uxx-;w^>y^ii-7-;i/ (69 mg, 60 %) mst^)v-^ 
15 vy&vmmMio 

'H NMR (CDClj) <5 2. 34 (3H, s), 6.92 (2H, d, J = 8. 8 Hz)., 7.03 (1H, dd, J" 
= 8.6, 2.2 Hz), 7.06 (1H, d, J = 16.4 Hz), 7.14 (2H, d, J = 8. 4 Hz), 7.32 
(1H, d, J = 2.6 Hz), 7.38-7.48 (4H, m), 7.58-7.63 (2H, m), 7.79 (1H, d, J 
= 16.6 Hz) ppm 
20 IR (KBr) v 1532, 1507, 1472, 1223 cm"' 
HPLC (220 nm) $&& 95 % (ftmiRJ 5. 30 #) 
MS (APCIf, m/e) 328 (M+l) 

\h&Q!in£LT&*m 43-44 <Dik&m£&m<DW®7x.;-)lZmgM$lL, 

mmm 220 (D-fimzmvTJ&Tofmm 221-222 <Dtt&m&%&hit. 
25 mmm 221 

2- [ (e) -2- 7 x ^Ht-jW -5- [4- [4- (1H-1 , 2, 3- h u 7 7-;i/- 1 ; w 7^;W 

HPLC (220 nm) ££m 97 % (&&« 4. 76 #) 
MS (APCI+, m/e) 437 (M+l) 
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5- [4- [4- (1H-1 , 2, 3- h U 7 V*~;M--f M ttM 7 x J * ->] -2- [ (E) -2- [4- ( h 

HPLC (220 nm) 100 % (&&« 5. 00 #) 
5 MS (APCI+, m/e) 505 01+ 1) 
H«J 223 

6-7n^E-2-7xn;U-lH-r 5 ^ V*[4, 5-b] tf U v> 3 ©fcfr#)) (90 

mg) , 7i-MD>l (104 mg) , y" h ( h U 7i"MX7^f » 
>>7£(0) (38 mg) , 2M»h'J'7AM (0.82 ml) , fh7tKD77> 

10 (3.3 ml) <D^^£7;i^>^'£ 85 «CTf 24 R#.M3&*£iBlffc&, iHRx^P 
-rh7kFD77> (3:1, v/v) tTkfc^EUfc. til^M, ^ 
(MgS0 4 ) ii^iBEfS, ^®t/^e/U*^>*^A^D-7h^^7^-^ 
ttU Kl?x^;i/-?po*;i,£->\=H+> (1 : 1 : 4, v/v) T^EB-f £H#£ 
MJES*SbTf#6ft3*£J|£it3xbT> 2,6-y*7x-JhlH- f 5 ^V[4, 5-b] tf'J 

15 >>> (20 mg, 22 %) £ DP*;!/^-^/--;^ D 

HPLC (220 nm) « 97 % (&jf P#P*1 2. 78 #) 
MS (ESI+, m/e) 272 (M+l) 

m%mnthx^%mz, n, i6<Dfb-a-t/ch#ffl©^n>m^)iM^b, n 

mm 223 ©7j^lC2pi;T^T©^jgM 224-237 (Dit^^^LTzo ^(DU, & 
ILL 

mmm 224 

2-y^DA^yJH-7x-jl/-lH-T ^ ^V*[4, 5-b] fcf »J >?> 
HPLC (220 nm) 85 X (ft&l$|KI 2. 74 #) 
25 MS (ESI+, m/e) 278 (M+l) 
HMJ 225 

6-(2-7;i/^-D7x-;U)-2-7xX^-lH-r 5^/[4,5-b] tf'J 
HPLC (220 nm) mm 99 % ($mmffl2.%Zft) 
MS (APCI+, m/e) 290 (M+l) 
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mmm 226 

1- i/z o^v;i/-6-(2-7;i/^D7x-;i/)-iH-r 5^/[4, 5-w tru 

HPLC (220 nm) 99 X (fiaW*W2.79$M 
MS (APCI+, m/e) 296 (Mil) 
5 HJSfll 227 

6- (1 -± 7 ?-)V) -2- 7 x n JMH-'f 5 ^ V* [4, 5-b] M U ^ > 
HPLC (220 nm) MS 100 X 3. 18 #) 

MS (APCH, m/e) 322 (M+l) 
228 

10 l-i/Z> P^'>;U-6-(l.-^-7^;W-lH-f =^V[4, 5-b] tfU 5» 
HPLC (220 nm) i^S 96 X (&&B#ffi 3. 1 1 
MS (APCH, m/e) 328 (M+l) 
229 

2- ~>^ U^\^->;i/-6-(3-^ h^v7x-;0-lH-f 5 ^V[4, 5-b] h°U >>> 
15 HPLC (220 nm) MS. 100 % (^B#ffi 2. 83 #) 

MS (APCH, m/e) 308 (M+l) 
HJI&09 230 

6-(3-^ h^5/7x^l/)-2-7xn;i/-lH-r 5^y[4,5-b] fcf'J v> 
HPLC (220 nm) « 100 % 2. 87 #) 

20 MS (APCH, m/e) 302 (M+l) 

mmm 231 

2->7 □ / \^yJH-[3-(h U 7)Vtn^^-)V) 7jl—M-11M 5*V[4, 5-b] tf 
'Jy> 

HPLC (220 nm) US. 97 X (ftftftM 3. 13 #) 
25 MS (APCH, m/e) 346 (M+l) 
H»232 

4-(2-7x-;i/-lH--l' 5 ^/[4, 5-b] tf U ^>-6-f;l/)^>y- h U 
HPLC (220 nm) 100 X (fi8$PSPig 2. 87 #) 
MS (APCH, m/e) 297 (M+l) 
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$mm 233 

4-(2->7 D'V^WIH-T 5 ^/[4, 5-b] tf U 5>>-6--f;W h U )V 
HPLC (220 nm) mS. 99 * («££« 2. 71 #) 
MS (APCI+, m/e) 303 (M+l) 

5 mmm 234 

6-[4-(^^;i/7.;i/^-;i/) 7x-;W-2-7x-;i/-lH--f 5^y[4, 5-b] tf U v> 
HPLC (220 nm) $M 80 X (&&I5IHI 2. 58 #) 
MS (APCI+, m/e) 350 (M+l) 
HJSM235 ' 

10 2-v7 0^^>;i/-6-[4-(^3S^7;i/fc;i/) 7z^W-lH-f 5 *V[4, 5-b] tf U 
~7> 

HPLC (220 nm) 96 * (£^TO 2. 48 #) 

MS (APCI+, m/e) 356 (M+l) 

HWJ236 

1 5 6- (2- 7MD7xr;W-2-(2-t7 9\>W -1H-- f 5 [4, 5-b] tf U v > 
HPLC (220 nm) *£g 98 % mmmffl 3. 34 #) 
MS (APCI+, m/e) 340 (M+l) 

mmm 237 

2- (2-^- 7 5=-;W -6- 7 x -;W1H— T 5 *V [4, 5-b] tf U 5? > 
20 HPLC (220 nm) ^fifg 100 X (&J#B#F^ 3. 21 #) 
MS (APCI+, m/e) 322 (M+l) 
«M 238 

6-> r D ; E-2-7x -;U-1H--1' 5 ^V*[4, 5-b] tf U 5» (##M 3 ©fc£4fe) (90 
mg) , 2-(hU7*^;WX^n;W7^> (305 mg) , y^ODk'X(h'j7i-M 
25 77^ »/^v7A(II) (23 mg) , N.N-y^fWAJ^ H (4 ml) £>?g£- 

7kHD77> (3:1, v/v) TtttHLfc. tli^l, ftft (MgS0 4 ) jg 

j|/-7Da*M-^f> (1:1:4, v/v) T&fflt"5®#£MffiiftlfcLTl§ 
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<btiz>m&*mmLT. 6- (2-7 u jw-2-7x=;mh-< s^/[4, 5-m tru v> 

(49 mg, 57 X) Zmtc, ■ 
HPLC (220 nm) US. 100 X (ftftftM 2'. 66 &) 
MS (APCH, m/e) 262 (M+l) 

MJRU 238 ®^j*^2pi;T^T©«M 239~241 ©4b£^£-&/&Lfc 0 

Ufc. 

HJS^J 239 

10 2-77 D^\^^-6-(2-7 U;W-1H--T 5^/C4, 5-b] tf U ~77 
HPLC (220 nm) fc&S 99 X (ft#P$M 2. 57 #) 
MS (APCH, m/e) 268 (M+l) 
Hlfifll 240 

6- (2-7 U ;W -2- (2-^7 9^) -lH-< .5 ^ V [4, 5-b] tf U v > 
15 HPLC (220 nm) ffljft 98 X (ftjt^rM 3. 18 #) 
MS (APCH, m/e) 312 (M+l) 
»M 241 

2-(2-^7^;W-6-(2-^X-;W-lH-f 5^!/[4, 5-b] tru i?> 
HPLC (220 nm) 99 X mnnm 3. 31 #) 
20 MS (APCH, m/e) 328 (M+l) 

©«0iJ 242-254 ©l"fc£tl££-$Lfc„ 
HJSM 242 

6-7*Ot-2-(3-/h + y7iZjW^> V^***^/-^ 
25 HPLC (220 nm) ®M. 97 X (#J$I5H 4. 85 #) 
MS (APCH, m/e) 304 (M+l) 
HIS#iJ 243 

6-7* □ ^E-2- (2-^- 7 9-) 10 ^ > 7^*1+ 7*-^ 
HPLC (220 nm) « 95 X (fiH#l$|8] 5. 41 #) 
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MS (APCI+, ra/e) 324 (M+l) 
244 

HPLC (220 nm) UM 99 % (Uftmffl 4. 83 #) 
5 MS (APCI+, m/e) 274 (M+l) 

mmm 245 

6-7* □ ^-2- (3-^ x -j]/) ^ > v^i^A-jp 

HPLC (220 nm) UM 97 X (ftj^TO .5. 12 #) 
MS (APCI+, m/e) 288 (M+l) 
10 HJSM246 

6-7*p ; e-2-(4-^ b+^^o:-;i/)^>\/^-y-y h -;i/ 

HPLC (220 nm) ffl,M 98 X (&J#Bf ftl 4. 81 #) 
MS (APCI+, m/e) 304 (M+l) 
247 

15 6-^n^-2-(3,4-S?^ h+'>7i-;W^> , /t+t , /-;i' 
HPLC (220 nm) MM 95 X (fttfffirffl 4. 50 #) 
MS (APCI+, m/e) 334 (M+l) 

nmm 248 

6-3/ □ (2-pt h^r-/7i ~)V) ^>V**W-)l 
20 HPLC (220 nm) MM 99 % (GffimNl 4. 41 #) 
MS (APCI+, m/e) 304 (M+l) 

mmm 249 

6-yn^-2-(3,4,5-hU^h^^7xn;W^>7^ity-;i/ 
HPLC (220 nm) MM 99 X (^B#W 4. 57 #) 
25 MS (APCI+, m/e) 364 (M+l) 
250 

HPLC (220 nm) MM 96 X mftmffl 4. 95 #) 
MS (APCI+, m/e) 292 (M+l) 
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mmm 251 

6-7* [3-( h U 7)V*u* J-)V) 7 x~jW ^>'M^V-Jl 
HPLC (220 nm) « 99 % (ft&l$ffl 5. 23 #) 
MS (APCI+, m/e) 342 (M+l) 
5 $mm 252 

6-7* a ^-2- [3- ( h U 7fr* U * 7 x.~)l] ^ >y**Ur 

HPLC (220 nm) IfcglOO % (^BtPiH 5. 30 #) 
MS (APCIt, m/e) 358 (M+l) 
«#! 253 

10 3-(6-7o^>y*^i^/-;i/-2~f ;W^>X7$ K 

HPLC (220 nm) ffcS 98 % (Uftmffl 3. 65 #) 
MS (APCI+, m/e) 317 (M+l) 
254 

6-^ O (3-7* h * 7 x ZL)V) ^ > >/W/-JI' 
15 HPLC (220 nm) ^99 % (fly$P#M 5. 71 #) 
MS (APCI+, m/e) 346 (M+l) 
. «#9 255 

3-(6-7*P ; &^>^++)-y-;i/-2-r;w^>X75 h mmm 253 ©^to 

(1.09 g) , tf'J> J > (0.41 g) , N,N-y^^*M75H (20 ml) Og'&fc 
20 tWJJ^D'J H (0.52 g) £0 ttlTlfc. 0 t)T 50 #»£M+f£: 

*n«#7j<, 7Ktjiii#»u nm (M g so 4 ) ^ m^mje^ScU eiiVKL 

T, 3-(6-7*n^E^>\/^+l- % /-;i/-2-r;i/)^>y- hU;i/ (949 mg, 92 %) £ 

25 'HNMR (CDClj) 6 7.53 (1H, dd, I = 8.7, 1.7 Hz), 7.64-7.72 (2H, m), 7.80 
(1H, d, J = 1.8 Hz), 7.84 (1H, dt, J = 7. 7, 1.5 Hz), 8.45-8.53 (2H, m) 
ppm 

IR (KBr) v 2232, 1333, 804 cm"' 

HPLC (220 nm) 98 X mffl%ffl 4. 57 ft) 
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MS (ESI+, m/e) 299 01+ 1) 

©^fiSfll 256-266 Ofc&®*&m\stc. 

mmm 256 

5 6-^nt-2-[3-[(h'j7MD^ z-ju) 7 x - > i/^-^-y-y-;!/ 

HPLC (220 nm) MS 98 X (fiy*«PM 5. 42 
MS (APCI+, m/e) 374 (M+l) 

mmm 257 

6-7 f P ; E-2-[3-7;^0-5-( h U y )U*U 7x-;u]^>^;t^i+v-;i/ 
10 HPLC (220 nm) MS 100 % (fl^USR] 5. 28 #) 
MS (APCI+, m/e) 360 (M+l) 
^HM 258 

6-7 O ^E-2- (3-Ih+y7i-)W^> ^M^V-JV 
HPLC (220 nm) MS 100 X (##I$|B! 5. 13 #) 
15 MS (APCI+, m/e) 318 (M+l) 
259 

2- [3, 5-t*7. ( h U 7MP^fJW7x-JW-6-7Dt^>'/tW 1 /^ 
HPLC (220 nm) MS 100 % (ft&l$|Rj 5. 48 £>) 
MS (APCI+, m/e) 410 (M+l) 



20 • Uli 260 

6-7*Dt-2-(3,5-y7MD7x-J|/)^>ym^-JV 
HPLC (220 nm) MS 100 % (ft&ttM 5. 07 #) 
MS (APCI+, m/e) 310 (M+l) 
261 

25 6-7D^-2-(3-7xy^f>7x-;|/)^>y^ity-;i/ 
HPLC (220 nm) MS 100 % (ft&lftiq 5. 46 £-) 
MS (APCI+, m/e) 366 (M+l) 
HWJ 262 



4 
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HPLC (220 nm) I&&99 % (U&mffl 4. 91 #) 
MS (APCI+, m/e) 294 (M+l) 

mmm 263 

2- ( i y ? >-2-r M -6-7* p ^ ^ > y ^-y- >/-;v 

5 HPLC (220 nm) 99 % (Umm 4. 92 #) 
MS (APCI+, m/e) 314 (M+l) 
MM 264 

2-(i-^>y^7x>-2--r;w-6-yn ; 6^>V > ^+ity-;i/ 

HPLC (220 nm) ^97 % («J$f&fFiU 5. 31 #) 
10 MS (APCI+, m/e) 330 (M+l) 
MM 265 

HPLC (220 nm) 97 X (&*#R#F^ 3. 40 #) 
MS (APCI+, m/e) 325 (M+l) 
15 MM 266 ' 

6-7"D^-2-(3-- h D7iZjW^> 1 /W l /-Jl' 
HPLC (220 nm) W& 99 % (&Jf W 4. 70 #) 
MS (APCI+, m/e) 319 (M+l) 

mmm 267 

20 6-7'D ; E-2-(3-z:h07x^i;i/)^>y^1tV'-;i/ (HJSM 266 ©<fb-n#0 
(5.96 g) , g&~ylr)V (II) (204 mg) , ;-)]/ (100 ml) , fh7t 
FD77> (100 ml) ©Sfr&4feK:zKSlMb#£*:J- h U 7 A (2.12 g) £0 "CT^ 

r 1 

#*ica^ »g?x^TamL.fc. tttt (Mgso 4 ) , 

25 ft, M£MM£U gi^gfLT, 3-(6-7n^^>y^-+i+y-;i,-2-^ 

)V>TZL\)y (4.46 g, 83 X) £#7c. 

'H NMR (CDC1 3 ) 6 3.86 (2H, s), 6.86 (1H, ddd, J = 7.8, 2.3, 0.8 Hz), 
7.26-7.37 (2H, m), 7.47 (1H, dd, J = 8.5, 1.9 Hz), 7.54-7. 64 (2H, m), 
7.74 (1H, d, J = 1.8 Hz) ppm 
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IR (KBr) v 3206, 1456, 1335 cm" 1 
HPLC (220 nm) 85 % ({!&# &#P*S5 3. 28 #) 
MS (APCB, m/e) 289 (M+l) 
IIIPJ 268 

5 Z-tt-yu^OyttW-lV-l-^ )V) 7~U > (HJS^J 267 (Dik&m 

(925 mg) , h>JXW5> (390 mg) , fb7th'D77> (35 ml).«^ 
£71r3MI^ O U H (276 mg) %g.MXMZ-tCo I mfflfr£Ml$tz&, K 

JfcMG%>}**\Z&€, ttX^-fh7fcFn77> (3:1, v/v) T»ttSL£ 8 

«s^i n mm, tk, ^swtk, 7ktjiis&»u « (Mgso 4 ) mm* 

10 MJEW*U M^ii^UT> N-[3-(6-7 , Q ; E^>ytWy-JH-'fJ|/)7i 

(923 mg, 87 %) %ntCo 
'H NMR (CDC1 3 ) 6 2.24 (3H, s), 7.34-7.39 (1H, m), 7.45-7. 53 (2H, m), 7.62 
(1H, d, J = 8.0 Hz), 7.74 (1H, d, J = 1.8 Hz), 7.79-7.84 (1H, m), 7.96- 
8.00 (1H, m), 8.28 (1H, s) ppm 
15 IR (KBr) v 3274, 1663, 1564 cm" 1 

HPLC (220 nm) i&ifeg? 86 % i&Wmffl 4. 00 #) 
MS (ESI+, m/e) 331 (M+l) 
»IilTWJ 267 <Dfc£>Wt'<>'M)V2 U »J F^jl&U fffim 

268 (DjjmzmvTZkToimmm 269 <Dfc&®&&f$.Ltzo 
20 mmm 269 

N-[3-(6-^D^E^>V^^-^y-;i/-2-'f )V) 7x-;i/]^>X75 H 
HPLC (220 nm) ffi.& 89 % (femmffl 4. 72 #) 
MS (ESI+, m/e) 393 (M+l) 

mmm 270 

25 3-(6-7*P : E^>^^1tV > -;i'-2-f;WT-U> (MV&mm<D\k%W) 

(925 mg) , h'JX^75> (490 mg) , 4-y^^75 / If U v> (39 mg) , 
Th7tHn77> (35 ml) ©^^^^>X;i/*^;i/^7 0U H (440 mg) £^ 

mmvrco ^®.m* 1 n g&, tk, »sw*. ^tai^^u ^ (M g so 4 ) 
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ft, »«§«ES3eU ttS*«RLT, H3-(6-^Dt^>!/t+fy-;H- 
-f ;W 7i-JW^^>XM>75 H (686 mg, 58 SO 

'H NMR (DMS0-d 6 ) <5 3.07 (3H, s), 7.44-7.48 (1H, m), 7. 55-7. 63 (2H, m), 
5 7.79 (1H, d, J = 8.8 Hz), 7.90-7.94 (1H, m), 8.08-8.15 (2H, m), 10.13 (1H, 
s) ppm 

IR (KBr) v 3270, 1321, 1159 cnf' 

HPLC (220 ni) ^93 % (ft&ft m 4. 10 ft) 

MS (ESI+, m/e) 367 (M+l) 

10 mmm 2n 

3-(6-yD^^>ywy-JhHiW7-iJ > (MMM 267 (ZXb'&tj) 
(925 mg) OtTU$?> (15 ml) iSI^V'>7>iX^ (680 mg) ££ffiT?Jq 

tFD77> (3:1, v/v) T»tfJL£. «S£ 1 N WBfc, ?K «SfnSWzK, 
15 7KTffi«^b, tim (MgS0 4 ) ft, M£MJBEM£U &!fJ|£«LT, N-[3- 
(6-yn^^>y^-tl-y-;i/-2-r;i/)7x-Jl/]-N'-X^m^ (986 mg, 

86 %) zmtco 

'H NMR (DMS0-d 6 ) 6 1.09 • (3H, t, J = 7.2 Hz), 3.15 (2H, quintet, J = 6.7 
Hz), 6.20 (1H, t, J = 5.5 Hz), 7.40-7.60 (3H, m), 7.70-7.78 (2H, m), 8.12 
20 (1H, d, J = 1.4 Hz), 8.46 (1H, s), 8.78 (1H, s) ppm 
IR (KBr) v 3281, 1645, 1570 cm" 1 
HPLC (220 nm) 92 X (&jfP# m 4. 10 #) 
MS (ESI+, m/e) 360 (M+l) 
m&M 272 

25 6-yp^-2-(3-^ h*zs? i-;W^>»/tW-^ (M 242 (DitG®) 
(19.45 g) ©^DO*;i/A (800 ml) ^KHJlft*^ (100.05 g) £ 0 *C 
TITL« MTMlSW, 65 < CT9M^#rIiffco £j£fi£ft£SM;:&^ £ 
ffi-T 30#fflj&>£iBlf&ft, ^DD$M-fh7tK077> (4:1, v/v) T 
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ttttiLfco mm (Mgso 4 ) ^i^asu m^mrnvx, 

Z-(b-7u^>VttD-V-)V-2-'( )l>)7 x.S-)V (16.46 g, 89 55) 
'H NMR (DMS0-d 6 ) 5 7.03 (1H, ddd, J = 8. 2, 2.4, 0.9 Hz), 7.41 (1H, t, J = 
7.9 Hz), 7.54-7. 65 (3H, m), 7.75 (1H, d, J = 8.4 Hz), 8.09 (1H, d, J = 
5 1.8 Hz), 9.95 (1H, s) ppm 

IR (KBr) v 3094, 1460, 1300 cm" 1 
HPLC (220 nn) ®&M 97 % (^^4.14^) 
MS (APCI+, m/e) 290 (M+l) 
MMM 273 

10 3-(6-7n^>y**i^/-;i/-2--f y.x.y-)V mtsm 272 <Dik&w 

(1.02 g) ©N.N-^^^MT^H (6 ml) 2-3- H^P/1> (0.68 

g) tSSfc&'JtfA (0.63 g) £50 'C-ejQ*., 50 'CT? 1. 5 ftlBhfrMiffc. 2- 

a-^n/t> (0.34 g) tjaHAUW (o.3i g) fciijiiu 50 vxzzizi 

mm^m&it. asa^»fe*k:a€f, ti?x^-fh7tHo7 7> (3: 

15 1, v/v) Tttffibfco WM&Tkfc tgJR (MgS0 4 ) »flE£«jBE©2* 

&i'V%>f)l% : 7&>7U-?h!f77J-\Ztth. mWtX-3 L )l-'\*-yr> (1 : 20~ 
1:6, v/v) ;?»fflT3W#£«JEE*«l,T> B-ynM-O-T V^D^>7i 

-;v)^>y^ii-y-;w (896 mg, 77 %) &%m\sit. 

'H NMR (CDC1 3 ) 6 1.39 (6H, d, J = 6. 2 Hz), 4.69 (1H, sevenplet, J = 6.0 

20 Hz), 7.08 (1H, ddd, J = 8.4, 2.6, 1.0 Hz), 7.38-7. 50 (2H, m), 7.63 (1H, d, 
J = 8.8 Hz), 7. 73-7.82 (3H, m) ppm 
IR (KBr) v 2975, 1557, 1265 cm" 1 
HPLC (220 nn) Mft 100 X (ft#fc?ffl 5. 30 #) 
MS (APCI+, m/e) 332 (M+l) 

25 mmmmtLxmrnm 272 <D^mt^no7)v^;\^^ K£>ttjKRu 

HJ£0>J 273 ©#££2pi;TOT©§ftfifcM 274-279 ©fc-Stofc'&J&Lfc. 
«#l 274 

6-7* □ ^-2- [3- (^ ->;^+ S/) 7 x ^ > y^-tr*/-^ 

HPLC (220 nm) fc£^ 99 X (ftttftH 6. 33 #) 
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MS (APCI+, m/e) 374 (M+l) 

mmm 275 

6-7*D ^E-2-[3- (3-^3Ml/7 h 7 x - jU] K >VttV/-)V 
HPLC (220 nm) 98 % (^Jf B#K 5. 90 
5 MS (APCI+, m/e) 360 (M+l) 
SIM 276 

6-7*D -2- [3- (~> 7 p ^ y?-M* is) 7 x - )V\ ^ > V^^lt 
HPLC (220 ni) ^100 % (#j#B#W 5. 75 ^) 
MS (APCI+, m/e) 358 (M+l) 
10 MM 277 

e-yp^-^-iy^P^ntJW h^v)7x-;n^>y^ity-;p 

HPLC (220 nm) ®M 99 it! 0£gN^5.29#) 
MS (APCI+, m/e) 344 (M+l) 

mmm 278 

15 2- [3- (^>^l/t+>') 7 xZJH-6-7'D ^^O^+i+y-JP 
HPLC (220 nm) US. 100 % (^B#ffl5.41^+) 
MS (APCI+, m/e) 380 (M+l) 

mmm 279 

[3- (6-7 □ ^ > V*:**1*- 7*-JW2--r ;W 7 x / * ~>] t er t-7^ 
20 HPLC (220 nm) MlS 100 % (U&mm 5. 12 #) 
MS (APCI+, m/e) 404 (M+l) 
MM 280 

[3- (6-7n 1+ , /->lk2-'f ;0 7 x / + y] W tert-7^ (» 
M 279 ©{b-&tl) (2.22 g) Ofh7tFD77> (10 ml) 4 N ilf?- 

25 sii^jv (50mo am 2 p#r^#?ii?fco sjt^-g-ti^TKtca^ 

Sfii^-rh7kFD77> (3: 1, v/v) irttfcBbTCo ««^7K^, ftjR 

(Mgso 4 ) mm^mm^L. mik&mbT. [3-(6-7n^^>y^-^y 

-JWJW7x/+y]W (1.27 g, 66 %) xh^fc Fo7^>-g£ 
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'HNMR (DMSO-d 6 ) <5 4.83 (2H, s), 7.19-7.25 (1H, m), 7.50-7. 64 (3H, m), 
7.76-7.80 (2H, m), 8.12 (1H, d, J = 1.8 Hz) ppm 
IR (KBr) v 2913, 1717, 1327 cm' 1 
HPLC (220 nm) 99 % (#^P#F^ 4. 06 #) 
5 MS (APCI+, in/e) 348 (M+l) 

C3-(6-ya^^>y^-tJ- > /-;w2-rji/)7xy^v]Km («#i 280©^ 

m) (1.17 g) ^Th5th'D77> (35 ml) \Z»ML, ^tfl);^ D U H 
(0.51 g) tN,N-^^^M75F (15 til) £)K#iJQ;Lfc. 2 mm 

7kHP77> (11 ml) fc»#U 40 % *3MI/7$ >tKM (9 ml) £0 "CT 

ipx., ^mt i mfflfr^m^ fro &i&m&w*7Mzm\ ffux^-fb^k 

h'D77> (3:1, v/v) Tttmbfco W$Sffl£zM5fc, $£& (MgS0 4 ) ft, 
MJESScU fei«bT, 2-[3-(6-7 , D ; E^>^*it7-JhHJI/)7x 

15 ;+y]-N-/Wth7$H (1.16 g, 96 %) 

'HNMR (CDC1 3 ) <5 2. 95 (3H, d, J = 5.0 Hz), 4.61 (2H, s), 6.64 (1H, broad 
s), 7.11 (1H, ddd, J = 8.4, 2.8, 1.2 Hz), 7. 45-7.53 (2H, m), 7.64 (1H, d, 
J = 8.0 Hz), 7.76-7.80 (2H, m), 7.91 (1H, ddd, J = 8.0, 1.4, 0.7 Hz) ppm 
IR (KBr) v 3330, 1678, 1055 cm" 1 

20 HPLC (220 nm) $&& 100 % (ftftttM 3. 98 #0 
MS (APCI+, m/e) 361 (M+l) 
ffi^IibT» 272 ©Mt^iCTJ^JPA^-f F^ffiSIRU 

mmm 273 oijmzmux&rf <Dmmm 232-284 

H»J 282 

25 6-7*D^-2- (3- (2-* h^^I 7x-JW^>V't*fV-;i' 
HPLC (220 nm) Mfe 98 % («J#I^W 4. 65 #) 
MS (ACPI+, m/e) 348 (M+l) 
H3fc0>J 283 

4-(3-(6-yo^>v^^y-;W2--r;i/) 7x; 79 >- h u ;p 
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HPLC (220 nm) « 98 % (ft#l$m 4. 65 #) 
MS (ACPI+, m/e) 357 (M+l) 

mmm 284 

6-7o^-2- (3- (2-*;U* 'j;xh + y) 7 x ^>7^+f-7-;i/ 
5 HPLC (220 nm) MS 99 X «£JtP#ffi 3. 30 #) 
MS (ACPH, m/e) 403 (M+l) 

tb^tiK^bT###ii46~5i ©^*t#i©JitD>i$iii^L, mmm 

1 (D^{C2PDTOT©«M 285-302 ©{b-&#J^-&^LfCo i&MfCjS 
10 ^Jgf!! 285 

2-(3-^^;i/7 xZi;l/)-6-7 x-;P-lH-r 5 ^7 [4, 5-b] tf U ~7> 
HPLC (220 nm) m& 100 * TO#B#F B T3. 14 #) 
MS (APCH, m/e) 286 (M+l) 
HJSM 286 

15 2-(3-X h^v7x-;i/)-6-7x-;i/-lH--T [4, 5-b] tf U -77 

HPLC (220 nm) mm 96 * («j#TO 3. 27 #) 
MS (APCH, m/e) 316 (M+l) 
H;8fi#l 287 

6-7x-;i/-2-(3-7'D^+v7x-;W-lH-r 5 7V[4, 5-b] tfU ~77 
20 HPLC (220 nm) 97 % (i%Wmm 3.49 #) 
MS (APCH, m/e) 330 (M+l) 

mmm 288 

2- (3-< V 7 O tf^ > 7 x ~ ;W -6- 7 x," ^P-1H — T 5 ^ 7* [4, 5-b] tr IH7 7 
HPLC (220 nm) « 98 X (&ftP#ffl 3. 40 #) 
25 MS (APCH, m/e) 330 (M+l) 
HiSFi 289 

2-(3-7h*->7xn;W-6-7x-JMH-f 5*V[4, 5-b] hf U Vy . 
HPLC (220 nm) « 98 X 3. 68 

MS (APCH, m/e) 344 (M+l) 
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^mm 290 

2- (4-* h^v-3-^^;^>v;i/)-6-7x^;i/-lH-^5^/[4,5-b]kfU v> 
HPLC (220 nm) ®B. 99 % (fia*Kr»3.19^) 
MS (APCI+, m/ej 330 01+ 1) 
5 HJI^ 291 

6- (2- 7M0 7 x~;» -2- (3-^ ^7 x ZL)V) - lH-f 5 ^ V [4, 5-b] tf U v > 
HPLC (220 nm) 99 X (Ummm 3. 24 #) 
MS (APCI+, m/e) 304 (M+l) 
»M 292 

10 2-(3-Xh=lr5/7xri;W-6-(2-7;i/^D7xr:;i/)-lH--r5^/[4 > 5-b]HU> ? > 
HPLC (220 nm) Ifcg 100 % («« 3. 38 #) 
MS (APCI+, m/e) 334 (M+l) 
^Jg^J 293 

6-(2-7;^n7x-;W-2-(3-7n#^^7xn;W-iH--f5^/[4, 5-b]tfUv 
15 > 

HPLC (220 nm) ftg 99 X (ftfif^K 3. 60 #) 
MS (APCI+, m/e) 348 (M+l) 

mmm 294 

6- (2- 7;i/xi- P 7 x -;!/) -2- (3--T 7 7w#*F *S 7 x -lH-f 5 TV [4, 5-b] tf 
20 Uv> 

HPLC (220 nm) ft& 98 X 3. 50 #) 

MS (APCI+, m/e) 348 (M+l) 
295 

2-(3-7h^->7x-;l/)-6-(2-7Mn7x^W-lH--f 5 7*7 [4, 5-b] tf U 5» 
25 HPLC (220 nm) ^ 99 X (&3#B#Pfl 3. 79 #) 
MS (APCI+, m/e) 362 (M+l) 
$ffiW 296 

6-(2-7;^07x-;i/)-2-(4-^ h*v-3-*^^>v;i/)-lH-f 5 ^/[4, 5-b] 
tfUv> 
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HPLC (220 nm) 98 X U&mmm 3. 25 #) 
MS (APCI+, m/e) 348 (M+l) 
297 

6- (2-7 U ;W -2- (3-* x~;W -1H--T 5 M [4, 5-b] fcf U ¥y 
5 HPLC (220 nm) 99 X («J#I^K 3. 03 #) 
MS (APCI+, m/e) 276 (M+l) 
HJS#iJ 298 

2-(3-Xh+y7xZJW-6-(2-7 U;i/)-lH~f 5 ^7 [4, 5-b] £U 5>> 
. . HPLC (220 nm) 94 3! (ftftftffl 3. 20 #) 
10 MS (APCI+, m/e) 306 (M+l) 

mmm 299 

6-(2-7U;W-2-(3-7n^^'>7x-;W-lH--f $^l/[4, 5-b]k°>>7> 
HPLC (220 nm) ftgft 95 X (&*#« 3. 43 #) 
MS (APCI+, m/e) 320 (M+l) 
15 «0iJ3OO 

6-(2-7 'J;W-2-(3--T V7°0^->7x-;W-lH-1' 5^V[4, 5-b] tf U 5» 
HPLC (220 nm) 95 X (fiy^fffl 3. 34 #) 
MS (APCI+, m/e) 320 (M+l) 
l»J 301 

20 2-(3-7 h^y7x"JW-6-(2-7 lUW-lH-f 5^/[4, 5-b] tf U v> 
HPLC (220 nm) 96 X (&&« 3. 66 #) 
MS (APCI+, m/e) 334 (M+l) 
I5JSM 302 

6- (2-7 U;W-2-(4-* h*~>-3-*5\>l^>5?;i,)-lH-^ 5^/[4, 5-b] tf U v f > 
25 HPLC (220 nm) 96 X 3. 06 #) 

MS (APCI+, m/e) 320 (M+l) 

ai^t>«ibT##^i 2, io, is, 23 <Dfc&mt&m<Dtfu>m&m&MiRis+ 
mmm 1 ©^^dtot©*^ 303-311 <D{£&m&&f&istt. -eois, & 
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mmm 303 

2- (3, 4-v* h + > z?)V) -6- [ (E) -2-7 x-JHt^JW -1H— T 5 y \T [4, 5-b] 
5 tf'Jv> 

HPLC (220 nm) £t£Sl00 X (##II#M 3. 17 #) 
MS (APCI+, m/e) 372 (M+l) 

2-(7x/ + v;* <?)V) -6- [ (E) -2-7i-JHf-;W -1H— f 5 *V [4, 5-b] tf U 
10 > 

HPLC (220 nm) mm 99 X mmmm 3. 46 5+) 
MS (APCI+, m/e) 328 (M+l) 
H»J 305 

2, 6-tfX[(E)-2-7xZi;i/Xx-;W-lH-f 5^/ [4, 5-b] tfU> 5 > 
15 HPLC (220 nm) MS 98 % <#8l$W3.45#) 
MS CAPCI+, m/e) 324 (M+l) 
306 

6-(2-7t^7x n; W -2-(3-^ h+'>7x-JW-l H-f 5 ^ V [4, 5-b] tf U V s > 
HPLC (220 nm) MS 93 X (&J3N$B8 2. 97 #) 
20 MS (APCI+, m/e) 344 (M+l) 
307 

6-(2-7ir^7x-;i/)-2-(3,4-v^ h*^>P)V)-m--( ^/[4, 5-b] tf U 

HPLC (220 nm) MS 91 % (ftftftffl 2. 76 ft) 
25 MS (APCI+, m/e) 388 (M+l) 

mmm 308 

6-(2-7-fe?;U7x-;0-2-(7xy^v/5 1 ;W-lH-1'5^/[4, 5-b]tf'J> 5 > 
HPLC (220 nm) MS 98 % (ft&ttlHI 3. 05 ft) 
MS (APCI+, m/e) 344 (M+l) 
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nmm 309 

6- (2-7-t9-JV 7 x -))/) -2- [ (E) -2- 7 x ~ JL-Xx ~ ;W -1H-- T 5 ^7 [4, 5-b] tf U 
~7> 

HPLC (220 nm) MS 90 % (&*#« 3. 04 #) 
5 MS (APCI+, m/e) 340 (M+l) 
MM 310 

2-(3-^h + y7x -6- (3- tf U *JM -1H-- f 5 ^7* [4, 5-b] If U $?> 
HPLC (220 nm) 92 * («&P#F5 2. 20 #) 
MS (APCI+, m/e) 303 (M+l) 

10 mnmzn 

2-(3,4-v* h^^>v;i/)-6-(3-fc°'J v;!/)-lH-f 5^/[4, 5-b] tfU v> 
HPLC (220 nm) 95 % (#^1^ 2. 01 #) 
MS (APCI+, m/e) 347 (M+l) 

tB^«<hbT##M 52-59 ©fb£tl£#«<D#P>g££MSiRU «#>l 

15 i ©^teCTCT^ToHM^jsn-sssc^t/^^Lfeo 

HJfi^J312 

2-[3-(^~>;i/^~» 7xn;W-6-7x^;l/-lH-r 5^7[4, 5-b] tf U v> 
HPLC (220 nm) 99 % (#Jf P#IS 4. 07 #) 
20 MS (APCI+, m/e) 372 (M+l) 
HJ6M313 

2-[3-(3-7*T-^;i/^-^^) 7x-;W-6-7xn;i/-lH--1' 5 ^V[4, 5-b] M U i?> 
HPLC (220 nm) 99 X (ftftftfH) 3. 56 #) 
MS (APCI+, m/e) 342 (M+l) 
25 HJSM314 

2- [3- (3- ^ 3MU7 h * >0 7 x - ;U] -6- 7i-Jhl H--T 5 ^7 [4, 5-b] tf »J i? > 
HPLC (220 nm) ®M 97 X («ttB#W 3. 86 #) 
MS (APCI+, m/e) 358 (M+l) 
H»315 
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2-[3-(**^>^;M-*>0 7i-;W-6-7x^HH-f $?Vl4, 5-b] fcf'J v> 
HPLC (220 nm) j&ifi£ 99 X {&fflm 3. 89 #) 
MS (APCI+, m/e) 358 01+ 1) 

5 2-[3-(->^D^yJM h + ^)7x-;W-6-7x-;MH— C 5 *V [4, 5-b] tf U 

HPLC (220 nm) JjSfiS 97 % (fiySP&M 4. 1 1 #) 

MS (APCI+, m/e) 384 (M+l) 

*M317 

10 2- [3- D ^ >^;V^^r ~» 7 x -6- 7 x - JMH-f 5 *V [4, 5-b] tf U 

> , 

HPLC (220 nm) f&ft 99 X ' («f^^ 3. 69 #) 
MS (APCI+, m/e) '356 (M+l) 

mmm 318 

15 6-7I-JH- [3-(2-7x ~;|/X h*~» 7 xx;i/)-lH-f ^ ^7[4, 5-b] hT U 3>> 
HPLC (220 nm) MS 98 X (&&Bf R9 3. 81 #) 
MS (APCI+, m/e) 392 (M+l) 

2- (3-X h+y7i n;U) -6-7 x~;|/-lH-f 5 [4, 5-b] b° U V > 
20 HPLC (220 nm) $g%96 X (fiU^«fM 3. 33 ^) 
MS (APCI+, m/e) 300 (M+l) 

mmm 320 

6-(2-7MD7x-JW-2-[3- (^\* S/;W*+ ~» 7 x X ; V] -1H--T 5 [4, 5-b] 
k°'Jy> 

25 HPLC (220 nm) 98 X (^Jfl^M 4. 18 ft) 
MS (APCI+, m/e) 390 (M+l) 
HMI321 

2- [3-(3-7x-^^>-)7xn;U]-6-(2-7;i/^-P7xx;i/)-lH-r$^V[4 ) 5- 
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HPLC (220 nm) WiM 100 % (&J#I£fP B 1 3. 66 #) 
MS (APCI+, m/e) 360 (M+l) 

6-(2-7;i/^D7x-;l/)-2-[3-(3-^^;U^h+v)7x-;l/]-lH-'f 5^/[4, 5- 
5 b]tf'J^> 

HPLC (220 nm) ®M 98 % (&&P#Pfl3.97#) 
MS (APCI+, m/e) 376 (M+l) 
»#I 323 

6- (2- 7;i/tD7i ZL)V) -2- [3- ( >?)Vtt ~» 7 x ~ ;W -1H-- f 5 W 
10 [4,5-b]h°Uv> 

HPLC (220 nm) 97 % (Uftmm 4. 02 #) 
MS (APCI+, m/e) 376 (M+l) 
#1«J324 ' ■ 

2-[3-(y^DA^ ->;M h^»7x ~ ;U] -6-(2-7Mn7x ~ ;i/) -1H-- f 
15 [4,5-b]tfU> 5 > 

HPLC (220 nm) ffig 98 X (&&« 4. 20 #) 
MS (APCI+, m/e) 402 (M+l) 
«M 325 

2-[3-(->7 P^>^;!/xMr~» 7i-;W-6-(2-7M07xn;i/)-lH--' r 
20 [4,5-b]tfUv> 

HPLC (220 nm) iftg 98 % («J#B#fc1 3. 79 #) 
MS (APCI+, m/e) 374 (M+l) 
326 

6-(2-7MU7i ~)V) -2- [3- (2-7 x -Ji/X h ^ ^) 7 x ~)V\ - 1 H--f 5 # V 
25 [4,5-b]tlUv> 

HPLC (220 nm) 99 X (&&W 3. 91 #) 
MS (APCI+, m/e) 410 (M+l) 
m&M 327 

2- (3-X h + v 7 x ~ ; V) -6-(2-7MD7x ~)l) -1 H-f 5 ^/ [4, 5-b] tf U v > 



WO 03/045929 



PCT/JP02/12264 



140 

HPLC (220 nm) MS 99 % (ftftrftM 3. 41 ft) 
MS (APCI+, m/e) 318 (M+l) 

6- (2-7 U ;W -2- [3- *>;M-*>0 7 x -1H— f 5 TV [4, 5-b] tf U i? 7 
5 HPLC (220 nm) MS 97 X 4. 07 ft) 

MS (APCI+, m/e) 362 (M+l) 

mmm 329 

2-[3-(3-^f-M+y)7i^W-6-(2-7 5 7* V*[4, 5-b] tfU -77 

HPLC (220 nm) MS 96 X (&j$P# M 3. 52 ft) 
10 MS (APCI+, m/e) 332 (M+l) 
HWJ 330 

6-(2-7U;W-2-[3-(3-^^7h+S/)7xn;W-lH-'1'5^V[4,5-b] If U5?> 
HPLC (220 nm) MS 96 X (#8l$M3.84#) 
MS (APCI+, m/e) 348 (M+l) 

15 mmm 331 

6- (2-7 U ;W-2-[3-(^^>^;^+'» 7x-;W-lH--T 5 7V[4, 5-b] tf U v 
> 

HPLC (220 nm) MS 99 % (Gk&mffl 3. 89 ft) 
MS (APCI+, m/e) 348 (M+l) 
20 332 

2-[3-(y^DA+->JW h^-»7x^;W-6-(2-7U;W-lH--1 , 5y7[4 ) 5-b] tf 
•>77 

HPLC (220 nm) MS 97 % (##I$IH 4. 10 #) 
MS (APCI+, m/e) 374 (M+l) 
25 W&M 333 

2- [3- (-77 □^>?M+y)7i-JH-6-(2-7 'J ;W-lH--f 5 7*7 [4, 5-b] tf "J 

HPLC (220 nm) MS 96 % (UWmm 3. 65 ft) 
MS (APCI+, m/e) 346 (M+l) 
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MffiM 334 

6- (2- y ij )V) -2- [3- (2-7 x - JUX h * 5/) 7 x - J W -lH~f $^y* [4, 5-b] t° U S? 

HPLC (220 nm) 96 % l$ffl 3. 81 #) 
5 MS (APCI+, m/e) 382 (M+l) 
335 

2-(3-X^Jl/7 x - Jl/)-6-(2-7 U JW-lH-f == [4, 5-b] tf U S?> 
HPLC (220 nm) 94 X 3. 26 ft) 

MS (APCI+, m/e) 290 (M+l) 

10 m^mntLxm^m 49 ^it^sciD^^ig^t, 1 © 
^ftic*i;T«T©*j6ffii 336~35i m&m*$mhit. torn, &m\zj&UT 

ISI 336 

6-(3-7MD7xZ)W-2-(3-<vyp^y7i-;W-lR^5^/[4, 5-b] h° 
15 'Jy> 

HPLC (220 nm) M£ 99 % (Ummm 3. 58 ft) 
MS (APCI+, m/e) 348 (M+l) 
MM 337 

6-(4-7MD7xrjW-2-(3^y7n^y7x^)-lH^$^/[4, 5-b] t? 
20 »J5» 

HPLC (220 nm) fcMlOO % (#&W3.51#) 

MS (APCI+, m/e) 348 (M+l) 

mMM 338 

6-(2,4-^7;^D>'x-;i,)-2-(3-^y7 0 0#^^7xX;U)-lH--r5^VC4,5- 
25 b]hf'Jv> 

HPLC (220 nm) m& 99 3! m&mm 3. 63 #) 
MS (APCI+, m/e) 366 (M+l) 
HKfiM 339 
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6- (3, 4-i?7MD7x-;i/)-2-(3--f 77°D4Mr y7 xn;W-lH--f 5 ^V*[4, 5- 
b]tfU^> 

HPLC (220 nm) 100 * (&#PfFs1 3. 68 #) 
MS (APCH, m/e) 366 (M+l) 

5 mmm 340 

6- (2-2 UU 7x.-)V) -2- (3--T V 7D^y7x^Jl/) -1H-- f 5 *V [4, 5-b] tf U 
v> 

HPLC (220 nm) 99 % (&J#R#P«3 3. 66 #) 
MS (APCH, m/e) 364 (M+l) 

10 mmmzu 

2- (3--f V 7° □ * > 7 x njl/) -6- [2- ( h U 7 ^ O ^ 3^ W 7 x -M - 1 H-f 5 ? 

HPLC (220 nm) |i£g 98 * (£ytPf 3. 76 ft) 
MS (APCH, m/e) 398 (M+l) 

15 rnmm 342 

2- (3— T V7*D^->7x-JW-6-[3-( h U V^U^M 7x-;H-lH~Y ^ 

V[4, 5-weu^> 

HPLC (220 nm) « 99 * (ftftP^ 3. 87 #) 
MS (APCH, m/e) 398 (M+l) 
20 mm 343 

2- (3--T V 7* P v 7 x ~ J W -6- [4- ( h U 7 n ^ b * v) 7 x - )V] -1 H--T 5 
yy.[4,5-b]tfU'7> 

HPLC (220 nm) ffig 99 % 3. 91 #) 

MS (APCH, m/e) 414 (M+l) 
25 H»J 344 

2-(3--1-77°0^^7x-;l/)-6-(2-^ h^v7x-;i/)-lH-T 5 M [4, 5-b] tf 
>>7> 

HPLC (220 nm) 100 % (£U#B#Fa1 3. 41 ft) 
MS (APCH, m/e) 360 (M+l) 



•1 
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2-(3-Yy7°n^>'7x-;i/)-6-(3-^h^v^x-;W-lH-r5^V[4 J 5-b] tf 
'J-7> 

HPLC (220 nm) ^100 % (fcftmffl 3. 50 #) 
5 MS (APCI+, m/e) 360 (M+l) 

mmm 346 

6- (1 , 3-^ > V* i?:** V ;W -2- (3--T V 7°P s s 7 x - )l) -1 S ^ 

y*[4, B-wtru^> 

HPLC (220 nm) M£ 99 * (fiU$P#IB 3. 43 #) ' 
10 MS (APCI+, m/e) 374 (M+l) 
^ISM 347 

2- (3--T V 7° □ ^ ^ v 7 x W -6- (4- 7 x / =^ >- 7 x -1H--T 5 £V [4, 5-b] 
tfUv> 

HPLC (220 nm) 100 % (ft$l$m3.96&) 
15 MS (APCI+, m/e) 422 (M+l) 

2- (3--T 7 ^D#^y7x-JW-6- [4- (pWl^:t) 7 i-JW -1H-- f 5 [4, 5- 
b]tfU~7> 

HPLC (220 nm) 100 % (fttifflM 3. 65 &) 
20 MS (APC1+, m/e) 376 (M+l) 
&fi£0>l 349 

3- [2- (3--T 7 7°D tf^-> 7 x-;U) -1H-- T 5 *V [4, 5-b] tf U v 7-6-T ;W ^ >V 

HPLC (220 nm) 98 % (fiy$l$lffl 3. 51 #) 
25 MS (APCI+, m/e) 355 (M+l) 
£2609 350 

N- [3- [2- (3--T y 7*D 7 x - ;W -lH~f 5 M [4, 5-b] tf U v >-6--f ;W 7 x 
HPLC (220 nm) 97 % (&f#P#^ 3. 12 #) 
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MS (APCI+, m/e) 387 (M+l) 
Sl»J351 

^-(^>Vyy>-2-^)V)-2-(z-^vy'nt^>y^-)i)-m--i^^/[4, 5-b] 

f>Jy> 

HPLC (220 nm) « 100 X (ft&ftffl 3. 98 #) 
MS (APCI+, m/e) 370 (M+l) 

«J 161 ©^H2pDTOT©«^j 352-359 <Dfc£V>)Z&J$,Ltz. 

mmm 352 

2-(3, v-<>^;W-6-(2-7 'JiW-l-^^-lH-f 5*V[4, 5-b] If »J 5> 

> 

HPLC (220 nm) mM. 100 X (&&M2.93#) 
MS (ESI+, m/e) 350 (M+l) 
MMM 353 

2-(3,4->^ h^v^>>?;W-6-(2-7'j;W-l-(2-^ h+vX^W-lH-f 5 
[4, 5-b]tfU^> 

HPLC (220 nm) *g$ 98 X (ft&ftffl 3. 10 #) 
MS (ESI+, m/e) 394 (M+l) 
HJSfll 354 

1- (^^O^Dlf;M5 1 ;W-2-(3,4-S?^h+^>s;;W-.6-(2-7U;W-lH-r5 
^V[4,5-b]tf'J v> 

HPLC (220 nm) MS 100 X (&&« 3. 35 #) 
MS (ESI+, m/e) 390 (M+l) 
355 

2- (3, 4-^* h*5"S>>W-6- (2-7 U;W -l-< V ZT^)V-m-^ $ y l/[4, 5-b] tf 
U v> 

HPLC (220 nm) tt&lOO X (#ftl$|H| 3. 44 #) 
MS (ESI+, m/e) 392 (M+l) 
356 
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2-(3.4-5>* h^v^>v;V)-6-(2-7U;i/)-l-(4-^>^n;W-lH-f5^y[4, 5- 
b] tf U v> 

HPLC (220 nm) MS 100 X (^^13.50^) 
MS (ESI+, m/e) 404 (M+l) 

5 mmm 357 

4- [2- (3, 4-i?* h * v"OS;jW -6- (2-7 U JW-lH~f 5 ^V[4, 5-b] hf <J v >-l - 

HPLC (220 nm) MS 100 X (UWmm 3. 11 #) 
MS (ESI+, m/e) 403 (M+l) 
10 MMM 358 

2-(3, h^'>^>v»-6-(2-7U;W-l-(2-7x-;i/X^;|,)-lH-<5^/ 
[4,5-b]fcfU$» 

HPLC (220 nm) MS 99 X (&&B#ffl 3. 62 #) 
MS (ESI+, m/e) 440 (M+l) 

15 mmm 359 

2-[[2-(3,4-i^ h+^>^;W-6-(2-7'J;W-lH-f 5^y*[4,5-b]tT'J v 

HPLC (220 nm) MS 100 X (ft«pl^M 3. 43 ^) 
MS (ESI+, m/e) 484 (M+l) 

20 &%®m£ hxmmm 359 ©<b£*&aftu mm 157 ©^k^ctstf 

©MM 360 ©^-&%S^bfc. 
HMM 360 

2- [[2- (3, 4-5>* h * ^;W-6-(2-7 'J ;W-lft-f 5 *V[4, 5-b] tf U 5?>-l- 

25 HPLC (220 nm) MS 100 X (&&« 3. 21 #) 
MS (ESI+, m/e) 442 (M+l) 

fflfStlff £LT^I6M301 <Dfc&Mt&m<DT)V3r)W\7'( F^MU 
£%M 161 ©^SIC2pi;TmT©IIWJ 361-366 ©<fc£*&££j£L&. 
MMM 361 
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2-(3-yh+->7i^w-6-(2-7 y ;w-i-*5P;i/-iH--r 5 yvu, 5-b] tru *?> 

HPLC (220 nm) MS 100 % (#8PSW3.48#) 
MS (APCI+, m/e) 348 (M+l) 
Hil^J 362 

5 2-(3-7 , h=lr'>7x-;i/)-6-(2-7U;l/)-l-(2-^ h^X^W-lH-f 5 ^1/ [4, 5- 
b]H'J^> 

HPLC (220 nm) MS 97 X («j#I^W 3. 63 
MS (APCI+, m/e) 392 (M+l) 
$£Hm 363 

10 2-(3-^h^^7xx;i/)-i-(->^pyptr;M5 1 ;w-6-(2-7U;w-iH--r *w 

[4,5-b]fc?U^> 

HPLC (220 nm) MS 98 % (&8M$H8 3. 90 #) 
MS (APCI+, m/e) 388 (M+l) 
l» 364 

15 2-(3-7h+y7i -6- (2-7 U ;W -1 - (4-^ >r-JW -1H-- Y 5 W [4, 5-b] tf 
U v> 

HPLC (220 nm) MS 96 X («J5fl^W 4. 02 
MS (APCI+, m/e) 402 (M+l) 
H»J 365 

20 4- [2- (3-7 h*->7 x-;»-6- (2-7 U ;M -IN 5 ^VC4, 5-b] tf U =^>-l— T ;W 

7^>xhUA 

HPLC (220 nm) MS 99 % (ftftl&m.S. 59 #) 
MS (APCI+, m/e) 401 (M+l) 
366 

25 TO 2-[[2-(3-7N=lr">7xX;U)-6-(2-7U;P)-lH--<5^7[4,5-b]tfU^>- 

HPLC (220 nm) MS 91 % WffiftMZ. 93 ft) 
MS (APCI+, m/e) 482 (M+l) 
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Mft Lxmmm 366 (Dfcsm&msiu «#i 157 ©tj&ctdt&t 
(ommm 367 ©fc^s^ufc. 
mmm 367 

2- [ [2- (3-7* h*zs 7x-;W -6- (2-7 U ;U)-1H— T ^ ^7* [4, 5-b] hf U >>>-l-f 
5 JW^fM7x;-Jl/ 

HPLC (220 nm) 97 % (fiy$P#M 3. 85 #) 
MS (ESI+, m/e) 440 01+ 1) 

m&mtVT&ZM 60—66 ©^it#|0^D>|^H»5l > H«J 
214 ©^fefcipUTfiJlT^SSM 368-380 ©<b^*^bfe. *<Dn, MfC 

. H»J368 

2- (3-* h * v 7 x ~)V) -5-7 x njI/^> V^iJ- V*-;i/ 
HPLC (220 nm) MS 98 % («&« 5. 04 #) 
15 MS (ESI+, m/e) 302 (M+l) 

mmm m 

2- [ (E) -2- (Z-y)V*U7 x - )V) Xt--M -5-7 x ~ ;|/^ >7:t=Hf-7-;P 
HPLC (220 nm) $fcS98 % (&Jt«5.15#) 
MS (ESI+, m/e) 316 (M+l) 
20 HJS#i|370 

2- [ (E) -2- (2-7;^ □ 7 x -)V) X^-Jl/] -5-7 x - > 7***1+ 7*-A 
HPLC (220 nm) MS 97 % (flU^M 5. 24 80 
MS (ESI+, m/e) 316 (M+l) 
IWJ 371 

25 2- [ (E) -2- (3, 4-7 7 □ P 7 x - ; W If-lW -5- 7 x ~J!/^ > 7**1+ 7*-7l/ 
HPLC (220 nm) MS 91 X (fiHftSIRI 5. 44 00 
MS (ESI+, m/e) 366 (M+l) 
H»J 372 

2-[(E)-2-(4-^^;i/7x-;i/)xx-;W-5-7x-;^>7**i+7-;u 
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HPLC (220 run) MS 100 % (§WI5.37^) 
MS (ESI+, m/e) 321 (M+l) 

5-7 x - )V-2- [ (E) -2- [3- ( h >J 7 )V* P ;* h * *» 7 x Xr-iW ^ > \7:fr* 

5 

HPLC (220 nm) MS 99 X (&&B#|I8 5.42 #) 
MS (ESI+, m/e) 382 (M+l) 
fffiM 374 

5-(2-7U;i/)-2-(3-^ h+i/7i-;v)<>ywy-;p 

10 HPLC (220 nm) MS 99 H5 (&jf B#F£ 4. 82 ft) 
MS (ESH, m/e) 292 (M+l) 

2- [ (E) -2- (4-7 P P 7 x Xfx;W -5- (2-7 U )U) ^ > VttW 
HPLC (220 nm) MS 99 X (&&B#|1SJ 5. 21 #) 
15 MS (ESI+, m/e) 322 (M+l) 
376 

2- [ (E) -2- (3- 7MD7i n)l/) IfXJW -5- (2-7'JJW^> V*^^r1t v /~ )V 
HPLC (220 nm) MS 90 % (ft&IQM 4. 96 #) 
MS (ESI+, m/e) 306 (M+l) 
20 HISM 377 

2- [ (e) -2- (2-7;m- p 7 x~;i/) if-Ji/] -5- (2-7 u ;W ^ > v*^+f-y-;p 

HPLC (220 nm) MS 100 % («J#I5IH 5. 03 #) 
MS (ESI+, m/e) 306 (M+l) 
l»l 378 

25 2- [(E) -2- (3, 4-y7 P P 7xXJW Ir-JH -5- (2-7 U ;W ^> 
HPLC (220 nm) MS 95 X (ft&ftffl 5. 46 #) 
MS (ESI+, m/e) 356 (M+l) 
HM#J 379 

5- (2-7 U ;W -2- [ (E) -2- (4-^ =J-ft> 7 x ~)V) XfX)W ^ > 
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HPLC (220 no) |i£g99 % (&&P3RI] 5. 17 #) 
MS (ESI+, m/e) 302 (M+l) 

mmm 38o 

5- (2-7 U )V) -2- [ (E) -2- [3- ( h U 7 )V* O ;* h * '» 7 x - ; W If-)H ^ > V** 
5 *rUr'/-)V 

HPLC (220 nm) ffig 99 J5 (ftftftM 5. 24 #) 
MS (ESH, m/e) 372 (M+l) 

tam^nt Lrmmnz, 45, eooft^t^&ao^p^afesiaiaiwu, n 

life. 
«M 381 

2- (3-^ h * 7 x n;i/) -5- [ (E) -2- 7 x -JHf-M ^ > V^W—fr 
HPLC (220 nm) $&g 99 % (timmffl 5. 30 #) 
15 MS (APCI+, m/e) 328 (M+l) 

2, 5-k*X [(E)-2-7x^JI/Xt-;W ^> 
HPLC (220 nm) fftgg 93 X (&Jf R^ffl 5. 38 #) 
MS (APCI+, m/e) 324 (M+l) 
20 H^J 383 

2- [ (E) -2- (2, 4-y7M D7x n;U) It^JW -5- [ (E) -2- 7 i-JUf-JW ^ > 

HPLC (220 nm) #6^99 X (WF4 5.21^) 
MS (APCI+, m/e) 360 (M+l) 
25 «M 384 

5-(2-7-fe^;i/7 x -2- (3-* h *~>7 x:x;i/)^>VWlJ-\A-;!/ 
HPLC (220 nm) U^. 93 X (#ftP#M 4. 61 #) 
MS (APCI+, m/e) 344 (M+l) 
385 
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5- (2-7^)iy x~;w -2- [ (e) -2-7 i-;vxf-;H ^ > v*:*^i+y-;i/ 

HPLC (220 nm) £&g?92 X (&}3NOT4.73#> 
MS (APCI+, m/e) 340 (M+l) 
H»J 386 

5 5- (2-7ir^;i/7 x~;i/) -2- [ (B) -2- (2, 4-7 7/l^ D7i If^JH ^ 7 

HPLC (220 nm) fflM 86 * (&&EI#^ 4. 86 #) 
MS (APCI+, m/e) 376 (M+l) 
MMM 387 



10 2-(3-^ h^'>7x^;W-5-(3-tfUv;W^> % /^^ N /->'l/ 
HPLC (220 nm) *&& 97 X O&jtlOT 3. 04 #) 
MS (APCI+, m/e) 303 (M+l) 
388 

2- [(e) -2-7 x-)Hf-;w -5- (3- tf u s?;w ^> uv— ;v 

15 HPLC (220 nm) ^99 % (^BtPeU 3. 21 #) 
MS (APCI+, m/e) 299 (M+l) 
IM 389 

2-[(E)-2-(2,4-^7MD7xXJ|/)If-;W-5- (3- tf U >UU) ^ > 
)V 

20 HPLC (220 nm) MM X (&&U#fS1 3. 32 #) 
MS (APCI+, m/e) 335 (M+l) 

mmmtLxm^m 67-72, III 242-243 <D{k£Wt? x.~)i^aym 

£>IiRU gjfiftl 214 ©Tjte^CT^T©^^ 390-397 (Dft^^^b/c. 
25 ^M^^iSbfeo 

mmm 390 

2-(3-^h^y7i-JW-6-7irjK> l/^^+f- V*-;U 
HPLC (220 nm) i&g 99 X (^B#Fb1 5. 06 5+) 
MS (APCI+, m/e) 302 (M+l) 



i 
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2- (4-7 D O ^ >5>;W -6-7 x-;V^ >Vf#3f"!iV— ;p 
HPLC (220 nm) MS 98 % (fil&l$N 4. 98 ft) 
MS (APCI+, m/e) 320 (Mil) 
5 «#J392 

6- 7 x -)V-2- [ (E) -2-7 x ZjUf-JW > 
HPLC (220 nm) MS 98 % (fiHWMB 5. 16 
MS (APCI+, m/e) 298 (M+ 1) 

mmm 393 

10 2-[(E)-2-(2,4-y7MD7x - )V) Xf^;H -6- 7 x -)1/^ > 7 :*.*1+ V*-;i/ 
HPLC (220 nm) MS 99 X (ft&ftlH 5. 28 ft) 
MS (APCI+, m/e) 334 01+ 1) 
I1M 394 

2- [ (E) -2- (2- 7MU7x ~ ;W If-;W-6-7x-JK> 7^*1+ V*-)I/ 
15 HPLC (220 nm) MS 97 X (ft&ftM 5. 26 ft) 
MS (APCI+, m/e) 316 (M+l) 
395 

6- 7 x - ;i/-2- [ (E) -2- [4- ( h y 7 M o^^)7i =:;M If^W ^ > \Z**tf 

*/— ;w 

20 HPLC (220 nm) MS 90 X ($c$|B#|flj 5. 42 5+) 
MS (APCI+, m/e) 366 (M+l) 
gffitil 396 

6-7 x-Jk2- (2-7 xZJUf JW ^>7t+-!t , /-JV 
HPLC (220 nm) MS 99 X (&1&mffl 4. 92 #) 
25 MS (APCI+, m/e) 300 (M+l) 

%mm 397 

2-(2-t7?JW-6-7xrjK>yW/-^ 
HPLC (220 nm) MS 97 % (&Jf P#Fb1 5. 58 ft) 
MS (APCI+, m/e) 322 (M+l) 
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mmm 398 

6-^D ; E-2-(Hh*'>7i-JW'?>!/tW7-^ (IIM 242 0fc£#O 
(137 mg) , 2-(hU7'5 1 ;i/7;^-;i/)7^> (321 rag) , ^npfX(h'J7i 
^JftX?* »/t55*7A(II) (24 mg) , *Wfc)VJ±7^ F (4.5 

5 ml) OS^*T;P=f>»aE+ 80 tJT 24 l$W#SjBtf&ft, »»X 
^T&tBt-fc. %mm%7k$c, (MgS0 4 ) »«E««BES*, 2§«£~> 
U*yM7A^D7h^77^-H#U SilfJV-^-!t> (1 :9, v/v) 

T»ai^sH#&»jE»i& lt# & n*»s lt, 6- (2- 7 u ;w -2- 0-^ 

h*i/7 x.-M^yVtttV-JV (76 mg, 58 %) 
10 'H NMR (CDC1,) 6 3.93 (3H, s), 6.52 (1H, dd, J = 3.2, 1.8 Hz), 6.72 (1H, 
dd, J = 3.4, 0.8 Hz), 7.10 (1H, ddd, J = 8.3, 2.5, 0.6 Hz), 7.45 (1H, t, 
J = 7.8 Hz), 7.52 (1H, dd, J = 1.8, 0.8 Hz), 7.66-7.89 (5H, m) ppi 
HPLC (220 nm) MS 99 % (fttiffirHQ 4. 86 #) 
MS (APCI+, m/e) 292 01+ 1) 

15 m%%in£isX&%M 67-72, m&m 243-255 (Dit&mt 2- (hu^;i/x^ 

-;W 7 5>£gftU HJi^il 398 ©^^2pDTOT©HISM 399-416 <D\t% 

mmrn 399 

20 2- (4-7 n □ ^ > V)V) -6- (2-7 U ;W ^>'M*W— )V 

HPLC (220 nm) m& 100 X («^fffi 4. 78 #) 
MS (APCI+, m/e) 310 01+ 1) 

. 6- (2- 7 U ; W -2- [ (E) -2- 7 x "JHf-JH > 7^1+ 
25 HPLC (220 nm) 99 X («#l$ffl 4. 97 #) 
MS (APCI+, m/e) 288 (M+l) 
401 

2-[(E)-2- (2, 4- v7 J^O 7 x - JW Xt^J1/]-6- (2-7 U JW ^>7t^f7--II/ 
HPLC (220 nm) 99 % (#81518! 5. 09 #) 
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MS (APCI+, m/e) 324 01+1) 

mmm 402 

2- [ (E) -2- (2-7)1* D7i n;W if-;H -6- (2-7 U ;W ^ >»/**lf* 
HPLC (220 nm) mm 99 X (ftft&ffl 5. 06 #) 
5 MS (APCI+, m/e) 306 (M+l) 

mmm 403 

6- (2- 7 >J ;W -2- [ (E) -2- [4- (h'j7MD^^W7iZ)Wlf^W^> 

■t+V-jp 

HPLC (220 nm) U&Z 100 X (&&mm 5. 23 #) 
10 MS (APCI+, m/e) 356 (M+l) 
l»J 404 

6- (2- 7 y ;W -2- (2-7 x - ;j/x^;W > v*;f*i+ 

HPLC (220 nm) *fi& 99 X (#&fl# ffl 4. 72 ft) 
MS (APCI+, m/e) 290 (M+l) 

15 mmm 405 

6- (2- 7 U ;W -2- (2-± 7 ^ >V^*-tfV- 
HPLC (220 nm) 100 X («&P#fl.1 5. 37 ft) 
MS (APCI+, m/e) 312 (M+l) 
MMM 406 

20 6-(2-7 'J;W-2-7xr;K>y W/-)l/ 

HPLC (220 nm) 100 X m&mmi.&lft) 
MS (APCI+, m/e) 262 (M+l) 

mmm 407 

6-(2-7U;W-2-(3-p<5 1 ;U7xX;W^>y^itv*-;i, 
25 HPLC (220 nm) *gg 99 % 5. 07 ft) 

MS (APCI+, m/e) 276 (M+l) 

mmm m 

6- (2- 7 U ; W -2- (4-* h * -> 7 x - )V) ^ > 
HPLC (220 nm) «g& 98 X (&&P^ 4. 78 ft) ' 
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MS (APCI+, m/e) 292 (M+l) 
MMM 409 

2- (3,4->^ h^i/7x-ji/)-6-(2-y u;i/)^>y^iJ-y-;v 

HPLC (220 nm) mS. 98 * (&&M 4. 50 #) 
5 MS (APCI+, m/e) 322 (M+l) 

mmm 410 

6- (2-7 u M -2- (2-* h+>/7x-;w 

HPLC (220 nm) WtSL 99 X (ffiJ#Rpffl 4. 42 #) • 
MS (APCI+, m/e) 292 (M+l) 
10 «M411 

6- (2- 7 U ;W -2- (3, 4, 5- h U ;* h * > 7 x ~ ; W ^ > l/^+UV-^ 
HPLC (220 nm) « 99 % (ftSNSIBI 4. 58 #) 
MS (APCI+, m/e) 352 (M+l) 
«M412 

1 5 2- (3- 7MD7x n;W -6- (2-7 U )V) ^ > lAt^rD" 
HPLC (220 nm) ffift 98 X (&&t$M 4. 96 ft) 
MS (APCI+, m/e) 280 (M+l) 
IMJ413 

6- (2-7 u;W-2-[3-(h u 7Mn^f;w 7zz;w 

20 HPLC (220 nm) 98 X (Mfl5.21^) 
MS (APCI+, m/e) 330 (M+l) 

6- (2- 7 u ; w -2- [3- ( h u 7 □ ^ h * >>) 7 x ^ > \ZttUrV-)V 
HPLC (220 nm) Mft 99 X (#Jt^5.28^» 
25 MS (APCI+, m/e) 346 (M+l) 
«M415 

3- [6- (2-7 U ;W ^>Vt^V-JV-2-^ M <>V~ h U )V 
HPLC (220 nm) 98 X (#8H$M 4. 63 20 

MS (APCI+, m/e) 287 (M+l) 
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2- (3-7* h^>7i -6- (2- y y jv) ^ > 

HPLC (220 nm) m&t 99 X (fi8#l5|gl 5. 60 #) 
MS (APCI+, m/e) 334 (M+l) 

5 m^ntvxmmm 242, 244-255 ©ft^*t#a©#D>tt*jg3iaHRu, 

214 ©^fefcSpDT^ToilJfi^ 417-448 ©fc£4&££fifcLfc. *-©fik 
HJS0M17 

10 6-(2-7M07i-JW-2-(3-^ h+'>7i-;W^> , /t*-U-l/-;i' i 
HPLC (220 nm) 95 X («j$M 5. 01 #) 
MS (APCI+, m/e) 320 (M+l) 
H»418 

6- (2- 7MD7x-;W-2-7i ~Jl^ > 

15 HPLC (220 nm) MS 100 X (&*#Rf Psl 5. 02 #) 
MS (APCI+, m/e) 290 (M+l) 
$3601419 

6- (2- 7MD7x-;V)-2-(3-^ 9^ 7i-JW^> V**** 7*-^ 
HPLC (220 nm) 99 X (fly#P#|H| 5. 26 #) 
20 MS (APCI+, m/e) 304 (M+l) 

mmm 420 

6- (2- 7;u* □ 7 x w -2- (4-* h * v 7 x w ^ > V^lt V 

HPLC (220 nm) m& 97 X 4. 97 #) 

MS (APCI+, m/e) 320 (M+l) 
25 H»J421 

2- (3, 4-S^ h^v7x-JW -6- (2-7MD7 x-Jl/) ^ >V^*W-JU 
HPLC (220 nm) iSifclg 97 X (##15181 4. 71 #) 
MS (APCI+, m/e) 350 (M+l) 

mmm m 
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6- (2-7)1* U 7 xZJW -2- (2-^ 7x-jW ^ > S M*W-)V 
HPLC (220 nm) ffl,& 100 X (&&8f K 4. 63 #) 
MS (APCI+, m/e) 320 (M+l) 

5 6-(2-7^n7xrjW-2-(3,4, 5-HJ * h+i/7x-JW^>Wty-^ 
HPLC (220 nm) US. 100 X (&J$B#F«9 4. 79 #) 
MS (APCI+, m/e) 380 (M+l) 
MMM 424 

6- (2-7 D7i n;w -2- (3-7 071 ^ >y* v*-^ 

10 HPLC (220 nm) ®M 99 X (&&[« 5. 13 #) 
MS (APCI+, m/e) 308 (M+l) 
HJfi^ 425 

6- (2-7MD7x-;W -2- [3-( b U 7)V*U * ?)V) 7 x.-M^VttW- 
)V 

15 HPLC (220 nm) jftft 99 X (&&9f 58 5.37 #) 
MS (APCI+, m/e) 358 (M+l) 
HM0II426 

6-(2-7M07x-JW-2-[3-(hU7MD^ h^y)7xZJl/]^>yW7 

20 HPLC (220 nm) ftg&lOO X (fttfNSM 5. 43 #) 
MS (APCI+, m/e) 374 (M+l) 

mmm 427 

3- [6- (2- 7MD7i-iW^> M 1 > V*- h u ;i/ 
HPLC (220 nm) ttt$ 99 X (&j#f$F*1 4. 81 #) 
25 MS (APCI+, m/e) 315 (M+l) 
«#I 428 

2-(3-/ h+y7x ~ ; V) -6- [2- ( h U 7 )V* □ * ?\>W 7 x - J W ^ V*~ 

;u 

HPLC (220 nm) $£100 X (#JfP#[SI 5. 09 #) 
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MS (APCI+, m/e) 370 (M+l) 
429 

2-7xZJH-[2-(h'j7MD^ ^; W 7 x - )V\ 1 > VttW- )V 
HPLC (220 nm) MS 100 X (fil^Nfffl 5. 08 #) 
5 MS (APCI+, m/e) 340 (M+l) 
USSM 430 

2-(3-^fJ!/7x-Jl/)-6-[2-(hU7Mo^5 1 ;W7x-JW^> i ;tW-)V 
HPLC (220 nm) MS 100 X 0&&M5.32#) 
MS (APCI+, m/e) 354 (M+l) 
10 431 

2- (4-* h^y7x-J|/)-6-[2-(h U 7;M*D*3MW 7x^;W^>VWr'iJV- 

;p 

HPLC (220 nm) MS 99 X («J3M$f!»1 5. 08 #) 
MS (APCI+, m/e) 370 (M+l) 
15 HWJ432 

2-(3,4-y^h^>7x -6-[2-(.b'j7MD^ J-) V) 7xZJ|/]^> 

HPLC (220 nm) MS 100 X (Qm^m 4. 83 #) 
MS (APCI+, m/e) 400 (M+l) 

20 mmw 433 

2- (2- * h * 5/ 7 x - )V) -6- [2- ( h u y p ;* 5 1 ; W 7ir;i/]^>'/tW- 

HPLC (220 nm) MS 100 X (&&B#W 4. 78 #) 
MS (APCI+, m/e) 370 (M+l) 
25 «#!|434 

6-[2-( h ij 7MD^f;i/)7xZJW-2-(3, 4, 5- h U ^ h+->7x-;W^>^ 

HPLC (220 nm) MS 99 X (fiHSMSra 4. 91 #) 
MS (APCI+, m/e) 430 (M+l) 
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mmm 435 

2-(3-7M07x -)V) -6- [2- ( h U 7 )V* O * 3\>W 7x~;W^>l * /- 

HPLC (220 nm) 100 X 5. 22 #) " 

5 MS (APCI+, m/e) 358 (M+l) 
m&W 436 

6-[2-(bU7;i/^p^^;i/)7x-jw-2-[3-(hu^;i/^-p^^)7x-;n^> 

. HPLC (220 run) 99 % mmmffl 5. 43 #) 
10 MS (APCI+, m/e) 408 (M+l) 
»M437 

HPLC (220 nm) 100 % (ft^ffl 5. 49 #) 
15 MS (APCI+, m/e) 424 (M+l) 
MMM 438 

3-[6-[2-( h u y)V^u^)V) 7x-;W^>^+U-7-;w2H' ;i/K>y- h 

HPLC (220 nm) *fi&99<X (&&l$fig 4. 92 #) 
20 MS (APCI+, m/e) 365 (M+l) 
$mm 439 

2, 6-tfT. (3-* h* s s7x.-)V)1>VjrttV—)V 
HPLC (220 nm) ffig 93 % 4. 97 #) 

MS (APCI+, m/e) 332 (M+l) 
25 HiSM 440 

6-(3-^ h+v7x^;i/)-2-7x-;^>V^-tJ-y-;p 
HPLC (220 nm) 98 % (&&M 4. 95 #) 
MS (APCI+, m/e) 302 (M+l) 
MMM 441 
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6- (3-* h^v7x-;l/)-2-(3-^5 L Jl/7xr:;i/)^>^^+|-V'-;i/ 
HPLC (220 nm) mm 99 % (UWmm 5, 20 ft) 
MS (APCI+, m/e) 316 (M+l) 
HMM 442 

5 6-(3-* h4>'7x-;|/)-2-(4-^ x.-)\,)^y^**^J-)V 
HPLC (220 nm) 98 X (mW*l4.94#) 
MS (APCII, m/e) 332 (M+l) 
443 

2-(3, 4-^ h+^7i-jl/)-6-(3-^ h+v7xn;W^>>/^iJ->/-;p 
10 HPLC (220 nm) « 91 X (^^ 4 . 67 ^) 
MS (APCI+, m/e) 362 (M+l) 
^&&#I444 

2-(2-* h+y7i-jW-6-(3-^ h*v:7x-;i/M>y^t*1ty*-;i, 
HPLC (220 nm) m& 93 « («J#Rf ffi 4. 59 ft) 
15 MS (APCI+, m/e) 332 (M+l) 
£j&09 445 

2-(3-7;^D7x-;i/)-6-(3-^h^v-7x-;w^>y^ity-;p 

HPLC (220 nm) mm 97 X («J#M 5. 08 ft) 
MS (APC1+, m/e) 320 (M+l) 
20 446 

6-(3-^ F^y7xrjW-2-[3-(h'j7MD^5 1 ;W7x-jW^>>/W>/- 

HPLC (220 nra) US. 100 * ({S^W 5. 34 #) 
MS (APCI+, m/e) 370 (M+l) 
25 H»J447 

6-(3-p< h + y7i-^)-2-[3-(h'J7^D^ h**>) 7x:=J!/]^>y^+h/ 

HPLC (220 nm) ,« 99 !t! (feftmm 5. 40 #) 
MS (APCI+, m/e) 386 (M+l) 
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3- [6- (3-/h+i/7i^W^> *tt*W-J\r-l-4 ^ > V- h u ;p 
HPLC (220 nm) ^ 100 X (^itW 4. 80 ft) 
MS (APCI+, m/e) 327 (M+l) 

ii5L, mmm 398 ©^t^cT^T^nigfi 449-464 o^mit&m^tco 
&s t j& dts m & s « u * 7 a 7 □ h ^ 7 7 w - £ <t 

449 

10 6- (2-7 u ;w -2- [3- [ ( h u yjv^u^ ?-)V) 7 x -;w ^ v*-^ 

HPLC (220 nm) Mft 96 X (#*£« 5. 41 #) 
MS (APCI+, m/e) 362 (M+l) 
HSfiM 450 

2- [3-7MD-5-(hU7Mo^fJW7x -6- (2-7 U )V) 1>*SttW 

15 

HPLC (220 nm) USl 93 X (ftftftN 5. 32 #) 
MS (APCI+, m/e) 348 (M+l) 
HJfiM 451 

2-(3-X h^r->7xrjW-6-(2-7 iJJW^> , /tW , M 
20 HPLC (220 nm) mM 98 X (#^B#f«1 5. 06 ft) 
MS (APCI+, m/e) 306 (M+l) 
452 

2- [3, 5-tfx ( h u 7;vtn^f;W7i-;W-6-(2-7 u;W^>!/*^/-;w 

HPLC (220 nm) MS 93 X (fiH$B#M 5. 55 ft) 
25 MS (APCI+, m/e) 398 (M+l) 
H»J 453 

2-(3, 5-y7M07xZjW-6-(2-7 U;W^>l/**lJ- % /-;i/ 
HPLC (220 nm) 95 X («j#Nf|« 5. 14 ft) 
MS (APCI+, m/e) 298 (M+l) 
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mmm 454 

6- (2-7 »J )V) -2- (3-7 x ;^5/7irjW^>VtW« 
HPLC (220 nm) 100 X (&& Rfltg 5. 43 #) 
MS (APCH, m/e) 354 (M+l) 
5 £J&0!l 455 

6- (2-7 V)V)-2-(S-*?A-2-?-JL-)l)'<>VttD-y-)]' 
HPLC (220 nm) mm 100 X («J#NfK 4. 91 
MS (APCH, m/e) 282 (M+l) 
Mtfaffl 456 

10 2- (M>'/75 >-2--f ;i/) -6- (2-7 'J )V) 1>Vtt1}rV-)V 
HPLC (220 nm) m& 99 X OS^ITO 4. 95 #) 
MS (APCH, m/e) 302 (M+l) 
HiS^ 457 

2- (i-^>W7x >-2->r ;w-6- (2-7 u ;w ^>y^-^y-;i/ 

15 HPLC (220 nm) ffl.%. 100 X H#|g 5. 30 #) 
MS (APC1+, m/e) 318 (M+l) 

mmm 458 

6- [6- (2-7 u jw^>y**u-i/-;w2-rjw^y u > 

HPLC (220 nm) *fi&100 X <«^IW 3. 51 3^) 
20 MS (APCI+, m/e) 313 (M+l) 

mmm 459 

6- (2- 7 U;i/)-2-(3-~ hD7xrjW^>ywy-jl' 
HPLC (220 nm) $6^100 X (##P3IH|4. 82 #) 
MS (APCH, m/e) 307 (M+l) 
25 III 460 

3- [6- (2-7 U )V) O^M^V-)V-l-^ M 7- U > 
HPLC (220 nm) *&£ 92 X (fiy$P#NI 3. 37 #) 

MS (APCH, m/e) 277 (M+l) 
461 
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N- [3- [6- (2-7 U )V) 1>>/*ttV-)V-2-4 M 7X-JW 7t h 7 5 H 
HPLC (220 nm) fcfiS 83 X (&Jf P#fS 4. 08 #) 
MS (APCI+, m/e) 319 (M+l) 
«M 462 

5 N-[3-[6-(2-7U;W^>y^+f-y-;w2--i';W7x^;W^>X75 H 

HPLC (220 nm) jftjg 86 X («#l$|ffl 4. 72 #) 
MS (APCI+, m/e) 381 (M+l) 

N- [3- [6- (2-7 U )V) 1 > Vtt-y- V~)V-2-1 )V\ 7 x W ^^>XM>75H 
10 HPLC (220 nm) ^ 92 X (fiySP#ffl 4. 16 #) 
MS CAPCI+, m/e) 355 (M+l) 
UW\ 464 

n-x^-n' -[3- [6- (2- 7 u;i/)^> > /^-y-y*-;i/-2--r;i/] 7x-;wii 

HPLC (220 nm) 95 X (&JfP#M 4. 16 ft) 
15 MS (APCI+, m/e) 348 (M+l) 

tammtvxmmm 256-271 <D4t&mt 2-7MD7i-MD>i£i 

ftU ||»J 214 ©7jS^DTOTO«M 465-480 0^*^^bfco ^ 
© , & g £ m £ T H ^ H & Z> V > *s U * ^* ; V % y A 7 d V h 7* 7 7 -r - 1 £ Z> 

20 465 

6-(2-7JVtD7x-)W-2-[3-[(h'j7Jl'tO/ 3MI/) ft]7irJW^>m 

i+y-;u 

HPLC (220 nm) ®M 99 X (ft&ftlRI 5. 56 #) 
MS (APCI+, m/e) 390 (M+l) 

25 zmm m 

6- (2- 7 )V* O 7 x ~ )V) -2- [3- 7 ;kt D -5- ( b U 7 D ^ ^ J W 7 x ~ ;W ^ > 

HPLC (220 nm) *fi& 97 X (fiHSIfiSIW 5.46 #) 
MS (APCI+, m/e) 376 (M+l) 
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mmm 467 

2- (3-X h ^ 5/ 7 x -6- (2-7MD7I - J W ^ > */—)V 
HPLC (220 nm) MS 96 % 5. 23 #) 

MS (APCI+, m/e) 334 (M+l) 

5 mmm m 

2-[3, 5-tf7 ( h U 7 )V*U ^)V) 7x^}-6-(2-7)l/tD7 x~ ;W ^>l/:fr* 

HPLC (220 nm) MS 99 X («J#I^M 5. 68 #) 
MS (APCH, m/e) 426 (M+l) 
10 HM469 

2- (3, 5-^7;^ □ 7 x n;i/) -6- (2-7;k* D 7x~JW ^ 
HPLC (220 nm) MS 100 % (flUSUSE 5. 29 #) 
MS (APCH, m/e) 326 (M+l) 
^Jfifcl 470 

15 6-(2-7MD7x n;!/) -2- (3-7x/ty7 x-iW ^ > V^+UV-;!/ 
HPLC (220 nm) MS 100 % (Gy#R#W 5. 57 ft) 
MS (APCH, m/e) 382 (M+l) 
' MMM 471 

6- (2-7MD7 x-;i/) -2- (5-* 5P;i/-2-^x-;w ^>y^+^/-;i/ 

20 HPLC (220 nm) MS 99 % (ftftftR 5.08&) 
MS (APCI+, m/e) 310 (M+l) 
472 

2- o-^>i/77 >-2--r )V) -6- (2-7 d 7x-jw ^ ^/^•tJV-^ 

HPLC (220 nm) MS 97 % (flH#l$M 5. 12 #) 
25 MS (APCH, m/e) 330 (M+l) 
IWJ473 

2- (1-^ 7 x >-2-T ;W -6- (2-7 P 7x~;U) ^ >V**V V-)V 

HPLC (220 nm) MS 100 % (&&P#lia 5. 44 #) 
MS (APCH, m/e) 346 (M+l) 
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6-[6-(2-7;^o7x-;i/)^>y^-4it 4 /-ji'-2-rji/]^/ u y 

HPLC (220 no) W& 99 % tffefcP&M 3. 74 ft) 
MS (APCH, m/e) 341 (M+l) 
USSM 475 

6- (1-7 MU 7i^)-2- (3-n h □ 7 x- JV) ^>^^^/-;i/ 
HPLC (220 nm) ®M 100 X (ftftftlRU. 99 ft) 
MS (APCH, i/e) 335 (M+l) 
HMM 476 

3- [6- (2- a 7x~JW ^ > y^i+v- ;U-2-< ;W 7 - u > 

HPLC (220 nm) »fifif 97 X (^W 3. 62 ft) 
MS (APCH, m/e) 305 (M+l) 
Hffiftl 477 

n- [3- [6- (2-7Md7i - )V) ^ > VttW-nr-i-^ iW7x-;W7tb7$ 
H 

HPLC (220 nm) M& 90 % m&mffl 4. 28 ft) 
MS (APCH, m/e) 347 (M+l) 
478 

N- [3- [6- (1-7 )V* D7i - ;|/) ^ > !/***!/-;U-2->f >>H 7 x ^ >X7 5 
H 

HPLC (220 nm) ftg^ 87 % (&f#ITO 4. 88 ft) 
MS (APCH, m/e) 409 (M+l) 

mmm 479 

N- [3- [6- (2-7)1* U 7 x - )V) ^ > >/#*++ >/--;|,-2--r ;p] 7 x - ;W ^ ^ >x;U 
*>75 F 

HPLC (220 nm) mm 95 3! mftmffl 4. 35 ft) 
MS (APCH, m/e) 383 (M+l) 
480 
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N-X5P;Mf -[3-[6-(2-7Jl/^07x-;|/)^>mi)-y-Jl/-2-<';W7x-JH 

HPLC (220 nm) 96 % mwmm 4. 36 #) 
MS (APCI+, m/e) 376 (M+l) 

5 ^mmmtLxmmm 273-281 mtsmt 2-( h u y^jv^-M y?>% 

10 ■ 6-(2-7 'J ;W-2-(3--f V ^D^+y 7ir;i/)^>';t+D- > ;-;i' 
HPLC (220 nm) tfg 95 X (#8B# Pal 5. 25 #) 
MS (APCI+, m/e) 320 (M+l) 
H«J 482 

6- (2- 7 U )V) -2- [3- is)V3r* 7x"JV]^> Vf**UV-;i/ 
15 HPLC (220 nm) M^lOO % (Um% m 6. 20 #) 
MS (APCI+, m/e) 362 (M+l) 
483 

6- (2- 7 U ;W -2- [3- (3-* ?)Vy h^y)7x ~ ;W OVtt-VrV-JV 
HPLC (220 nm) Jfi^lOO % (ftftftM 5. 83 #) 
20 MS (APCI+, m/e) 348 (M+l) 
H» 484 

2- [3- (~>7 a * v) y x ~ ;W -6- (2-7 U ;W ^ > 

HPLC (220 nm) iffig 99 % (&& TO 5. 66 #) 
MS (APCI+, m/e) 346 (M+l) 
25 485 

2- [3- 0>7 O 7'o tMM h 7x-JW -6- (2-7 U ;W ^ >V^*1fV-;U 
HPLC (220 nm) jffig 100 X (^M 5. 25 #) 
MS (APCI+, m/e) 332 (M+l) 
MMM 486 
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2- [3- v) ^ x ~M -6- (2-7 U ;W ^ > 

HPLC (220 nm) MglOO X (&&lf^5.36#) 
MS (APCI+, m/e) 368 (Mil) 
487 

5 [3-[6-(2-7U;w^>y*^/-;p-2--r;W7x^^3/]ii« tert-7^ 

HPLC (220 nm) « 99 X (SWlS.lO^) 

MS (APCI+, m/e) 392 (M+l) 

H»J488 

2- [3- [6- (2-7 u )V) ^ >v#*w-m-4 My*;* v] -H-t^T* h 7 

10 5 K 

HPLC (220 nm) MS 97 % 4. 06 #) 

MS (APCI+, m/e) 349 (M+l) 

15 fc&DTSfcSr&SWa^Ufl^&^i^nT K^77w 

6-(2-7J^n7i^)-2-(3-fy^o^5/7i-;W^>yw/-jp 

HPLC (220 nm) MS- 100 X (&&« 5. 47 #) 
20 MS (APCI+, m/e) 348 (M+l) 
MMM 490 

6- (2-7MD7I-JW -2- [3- (A* 7 x - ;W ^>!/*+U"/-Jl/ 
HPLC (220 nm) ftg& 100 X (&#I$|HJ 6. 52 
MS (APCI+, m/e) 390 (M+l) 
25 HS£#I 491 

6-(2-7M07i-;W^^(3^^7h^^)7x-jV]^>^f^ 
HPLC (220 nm) ££^100 % (ftfttfm 6. 10 #) 
MS (APCI+, m/e) 376 (M+l) 
«M 492 
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2- [3- (5/ 5 D ^ >3^l/:t*;» 7 x - ; W -6-(2-7Mn7iZJW^> VtttV 

HPLC (220 nm) MS 100 X (fiy#P#fffl 5. 93 #) 
MS (APCH, m/e) 374 (M+l) 

5 mmm 493 

2- [3- ( */ 7 u 7 □ tf ;u ^ h * 7 x n;H -6- (2- 7Mn7x-;W^> v^+U- 

HPLC (220 nm) MS 100 X (&j#R#fH1 5. 46 #) 
MS (APCH, m/e) 360 (M+l) 
10 IWII494 

2- [3- (^ > -7;i^+ v) 7 x -6- (2-7Mn7ir;W^> y 3- ^i+V-^ 

HPLC (220 Dm) MS 100 X (&j#P#P(S 5. 57 #•) 
MS (APCH, m/e) 396 (M+l) 

nmm 495 

15 [3-[6-(2-7;i/^P7x-;w^>7^i^y-;i/-2--r;W7xy+^]M tert- 
7?^ 

HPLC (220 nm) MS 100 X (&J$B#flsi 5. 30 #) 
MS (APCH, m/e) 420 (M+l) 

mrnm m 

20 2- [3- [6- (2-7;kt o 7 i-JW ^W^iJV-^H' ;w 7x;^>] -n-^ ? 

HPLC (220 nm) MS 97 X OSItTO 4. 23 #) 
MS (APCH, m/e) 377 (M+l) 
MMM 497 

25 6- (2, 4-7 7MD7i ~ ;V) -2- (3-f V7a^y7i "jl/) ^ > y^+if 
HPLC (220 nm) MS 100 X (&j#M5.48#) 
MS (APCH, m/e) 366 (M+l) 
498 
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6-(2,4-y7MD7i ~)V) -2- [3- (^ i/frOr* v) 7 x ~)V] * > VttW- 
)l 

HPLC (220 nm) 100 % (£iU#M 6. 49 #) 
MS (APCI+, m/e) 408 (M+l) 

6-(2,4-y7MD7i W -2- [3- (3-* 3\>P7* h^»7x ~)V\ *< > VttW 
-)V 

HPLC (220 nm) iffig 99 X (fia^WfM 6. 10^) 
MS (APCI+, m/e) 394 (M+l) 
^SJfcfcl 500 

2- [3- u ^>j-)V3r*is) 7 x -;W -6- (2, 4-v7 Ji/^- □ 7 x - ;w ^ > 

HPLC (220 nm) 100 X (fiU3l$IHI 5. 92 
MS (APCI+, m/e) 392 (M+l) 
«^ 501 

2- [3- (^7 a 7a tf;i// H^vO 7 x - ;W -6- (2, 4-v7Md 7 x-ju)^>7* 

HPLC (220 nm) M^lOO X (fiWWfM 5.47 ^) 
MS (APCI+, m/e) 378 (M+l) 
502 

2-[3-K>yM+y)7x-;W-^(2,4-y7M07i-;W^>Wl+ 1 /- 
)V 

HPLC (220 nm) i&fig 100 X (&j#R#M 5. 58 #) 
MS (APCI+, m/e) 414 (M+l) 
Mt&ffl 503 

C3- [6- (2, 4-^7 )VHr n 7 x ~;U) ^ > 7-;u-2-< JW7x/^ ~>] IH£ 

tert-7^ 

HPLC (220 nm) mm 100 X '(#j#P#IW 5. 32 £0 
MS (APCI+, m/e) 438 (M+l) 
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Mt&M 504 

2- [3- [6- (2, 4-v7J^ P 7x-JW ^>yWl/-;M-f ;W 7 x y + v] -N- 

HPLC (220 nm) jffig 100 X (ffiJ#I^W 4. 30 #) 
5 MS (APCI+, m/e) 395 (M+l) 

ffifgM£bT###l 73-111 0fc£&£#«0sKD>K&kiBlftU « 
M 1 ©^ftfclpUTfin?©**^! 505-588 ©ffr&ttS'&jfcLfc. 
J& CTHJPSS h 5 «5/ U # 7 A ? D T h ^ 5 7 ^ - «£ ^MS b 

10 HM505 

2- (2-* h^'>7x-;i/)-6-7xn;i/-lH--r 5*V[4, 5-b] k°U >>> 
HPLC (220 nm) fifcg 94 X 3. 07 ft) 

MS (APCIf, m/e) 302 (M+l) 

%mm 506 

15 2-(2-(2-* h + ^Xh^i/)7x-;i/)-6-7x-;i/-lH-r$^/[4,5-b3tfU^> 
HPLC (220 nm) m& 99 X <«#I$W 3. 24 00 
MS (APCI+, m/e) 346 (M+l) 
H«J 507 

2- (2, 3-7 1 H □ -1 , 4-^ > v 7-6--T ;W -6-7 x - H--f 5 *V [4, 5- 
20 b]tfUv> 

HPLC (220 nm) jffig 83 X (fttfl$ffl 3. 05 &) 
MS (APCI+, m/e) 330 (M+l) 
«0O 508 

2- (3- 7;^ D 7 x ~ JU) -6- 7 x n;P-lH-< 5 [4, 5-b] tf U v > 
25 HPLC (220 nm) 96 % ($mmm 3. 23 ft) 
MS (APCI+, m/e) 290 (M+l) 
MMM 509 

2-(3-7MD7i-)W-6-(2-7 U;W-1HH" 5;?V[4, 5-b] tf U v> 
HPLC (220 nm) ftft 95 X (&&Pf ffi 3. 13 20 
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MS (APCI+, m/e) 280 01+ 1) 

2-(2-^;U^-D7x-;i/)-6-7x-;P-lH-r 5 ^V[4, 5-b] fcf U v> 
HPLC (220 nnO *&& 100 % mwmm 3. 09 #) 
5 MS (APCI+, m/e) 290 01+ 1) 
HWJ511 

2-(2-7MD7i^) -6- (2- 7 U ; W -1H— f 5 # V* [4, 5-b] If U ^ > 
HPLC (220 nm) ^100 X (#^^2.98^+) 
MS (APCI+, m/e) 280 (M+l) 
10 H»J512 

7x-;i/)-6-7x-;i/-iH-f 5^v*[4, 5-b] tr U 

HPLC (220 nm) *£A 99 % 3. 13 #) 

MS (APCI+, m/e) 290 (M+l) 

«M513 

1 5 2- (4- 7MD7x n;U) -6- (2-7 U ;W -1H-- T 5 [4, 5-b] tf U v > 
HPLC (220 nm) MA 92 X (##I$|HJ 3. 01 £0 
MS (APCI+, m/e) 280 (M+l) 
SWU514 

N-(3-(6-(2-* h+^7i -;W-lH--r 5 *V[4, 5-b] If U 5?>-2--T M 7x~Jl/)- 
20 N,N-y^5 1 ;i/75> 

HPLC (220 nm) fflM 99 X m&mffl 2. 81 #) 

MS (APCI+, m/e) 345 (M+l) 

«M515 

2-(2-7MD7x ~ ;W -6-(2-^h^>7x - )V> -1H — f 5^7* [4, 5-b] tf U v > 
25 HPLC (220 nm) fc£A 99 X (ftft&ffl 3. 20 #) 
MS (APCI+, m/e) 320 (M+l) 
H»J516 

2- (3-7;^ □ 7 x ~ )V) -6- (2-* h*~>7 x ~)V) -lH-f 5 ^7 [4, 5-b] tf U v > 
HPLC (220 nm) 99 X (&&« 3. 20 #) 



WO 03/045929 PCT/JP02/12264 

171 

MS (APCI+, m/e) 320 01+ 1) 

2- (4-7 Jl,* a 7x^W -6- (2-* h^>7x ~)V) -lH-f $ ^/ [4, 5-b] fc! U 5>> 
HPLC (220 nm) MS 95 3! mmmm 3. 08 ft) 

5 MS (APCI+, m/e) 320 01+ 1) 
518 

N, N-s;;WWK3-<6-7xn;WlH-f 5 ^V[4, 5-b] kT U 5?>-2-f jW7x-JW 

HPLC (220 nm) MS 100 X (&&M2.80#) 
10 MS (APCI+, m/e) 315 01+ 1) 

mmm 519 

N-(3-(6-(2-7 U;W-1H->T [4, 5-b] fcTU y>H;W7x-;W-N, N-i^5P 

HPLC (220 nm) MS 98 X (ft&ftNJ 2. 58 ft) 
15 MS (APCI+, m/e) 305 (M+l) 
«M 520 

3- (6- 7 x ~ H-< 5 ^ V [4, 5-b] tf U v >-2~f JW ^ >7 n h U )V 
HPLC (220 nm) MS 98 X («f#l« 3. 21 ft) 

MS (APCI+, m/e) 297 (M+l) 
20 Mt&ffl 521 

3-(6-(2-* h^->7x-^)-lH-f 5 ^V[4, 5-b] tf U >>>-2~f ;1/)^>V~ h »J 

HPLC (220 nm) MS 99 % (QkWmm 3. 20 ft) 
MS (APCI+, m/e) 327 (M+l) 
25 HJS0iJ 522 

2- (2- 7 D 7 x - )V) -6- (3-* h * > 7 x ~ ; U) -1 H--f 5 W [4, 5-b] tf U V > 
HPLC (220 nm) MS 100 * 3. 15 #) 

MS (APCI+, m/e) 320 (M+l) 
"$kWfr\ 523 
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2- (3- 7 )V-t D7i ~)V) -6- (3-^ h + v 7 x ~; W - 1H— f 5 ^ V* [4, 5-b] tf U^> 
HPLC (220 nm) « 100 % (ft&ftffi 3. 28 #) 
MS (APCI+, m/e) 320 01+ 1) 
HMM 524 

5 2-(4-7Jl/tP7x^)-6-(3-^ h**>7x -;U)-1H-T 5^/[4, 5-b] tfU^> 
HPLC (220 nm) Jffig 99 X (&&«3.17#) 
MS (APCH, m/e) 320 (M+l) 
HJfiM 525 

6-7ir;H-(3-(h'J 7)VHru^)V)7x.-)V)-m-^ 5^V[4, 5-b] fcTU5?> 
10 HPLC (220 nm) 93 % (ftftftM 3. 61 ft) 
MS (APCI+, m/e) 340 (M+l) 

mmm 526 

6- (2- 7 u ;W -2- (3- ( s u 7 a ^ ^; W 7 x n;w -iH~f 5 ^ y* [4, 5-b] tr U -7 

> 

15 HPLC (220 nm) WBZ 85 X (&&Pf |^ 3. 58 ft) 
MS (APCI+, m/e) 330 (M+l) 

mmm 527 

6- (2-7* h+^7xn;i/)-2-(3-(hU 7;^P^^;i/)7x-;i/)-lH-T57V 
[4, 5-b] try z?> 

20 HPLC (220 nm) *&& 100 X (##I$M 3. 54 20 
MS (APCI+, m/e) 370 (M+l) 
528 

2-(3-(y^X;i/^-;i/) 7 x ~ JU) -6-7 x - ;U-1H-Y 5 £V [4, 5-b] tf U -77 
HPLC (220 nm) ttft 94 % (ftftftlH 2. 98 #j 
25 MS (APCI+, m/e) 350 (M+l) 
HH^J 529 

6-(2->h+v7i ~)V) -2- (3- ( / ^ka^jfc ~;W 7 x ~ ;W -1H--T $ [4, 5- 
b]h'Uy> 

HPLC (220 nm) MS 99 3! (ftftBfffl 2. 96 #0 
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MS (APCI+, m/e) 380 01+ 1) 
%MM 530 

6- (2- 7 U ;W -2- (3- 7 x - ;W -1H— T S [4, 5-b] tf U v > 

HPLC (220 nm) ijSfcS 99 * (&&TO 2. 89 #) 
5 MS (APCI+, m/e) 340 (M+l) — ... 

mmm 531 

6- (2- 7 U;W-2-(3-(2-^ h*is) 7x^;i/)-lH--f 5^/ [4, 5-b] tf U 

> 

HPLC (220 nm) iftft 89 8! (flUtTO 3. 00 #) 
10 MS (APCI+, m/e) 336 (M+l) 

mmm 532 

6- (2- 7 U;W-2-(4-(2-* h*~>X h+v) 7x-;W-lH-< 5 ^V[4, 5-b] tTU 5? 
> 

HPLC (220 nm) WiM 90 * (filftffirM 3. 53 #) 
15 MS (APCI+, m/e) 336 (M+l) 
HWJ 533 

2-(3-^;i/*u y 7x-;i/)-6-7x-;u-m--r s^V[4, 5-w trus?> 

HPLC (220 nm) 100 X (ft&P$ffl 3. 03 #) 
MS (APCI+, m/e) 357 (M+l) 
20 MM 534 

6- (2- 7 'J ;W -2- (3-^* ij J 7 x n ;W -lH-f 5 ^ V [4, 5-b] fc? U 5? > 
HPLC (220 nm) fcfcg 100 X (##PSM 2. 92 #) 
MS (APCI+, m/e) 347 (M+l) 
535 

25 6-(2-7;1/^0 7x-;U)-2-(3-^tJnU J 7x-;W-lH-^ 5 *V[4, 5-b] tf U v 
> 

HPLC (220 nm) jffig 100 % m&mffl 3. 11 #) 
MS (APCI+, m/e) 375 (M+l) 
HJI&fll 536 
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6-(2-7 U;V)-2-(3-(l-tf D U i?-M 7xx;U)-lH--f $^/[4, 5-b] t!D *J> 
HPLC (220 nra) |£& 99 % (ftttftRI 3. 31 #) 
MS (APCI+, m/e) 331 (M+l) 

nmm 537 

5 6-(3-7'j;W-2-(3-^ h^r^7x-;0-lH-'1' 5^V[4, 5-b] fcfU 
HPLC (220 nm) 93 % (Uftm N 2. 91 #) 
MS (APCH, m/e) 292 (M+l) 
538 

2- (5-^^-3-71^^4-^ V U ;i/)-6-7 x -;i/-lH--f $ ^V*[4, 5-b] 
10 fc!U5» 

HPLC (220 nm) $£^100 % (GkW$fffl2.Mft) 
MS (APCH, m/e) 353 (M+l) 
MMM 539 

6- (2-7 u;w-2-(5-^^;i/-3-7x-;i/-4--r y^-+-u-yu;w-iH--r 5 yvu, 5- 

15 b]t?Uv> 

HPLC (220 nm) ^100 % (&j#B#P^ 3. 32 ft) 
MS (APCH, m/e) 343 (M+l) 
«M 540 

6- 7 x x;l/-2- (3- (2, 2, 2- h U 7 )V* U X h * -» 7 x - ;P) -1H--T 5 W [4, 5-b] 

20 trus» 

HPLC (220 nm) 86 X (&&« 3. 53 #) 

MS (APCH, m/e) 370 (M+l) 
mtim 541 

6- (2- 7 U J W -2- (3- (2 , 2, 2- h U 7 ^ D X h * v) 7 x X J W -1 H-f 5 [4, 5- 
25 b]hfU> ? > 

HPLC (220 nm)" 92 3! (£U#B#P^ 3. 53 ft) 

MS (APCH, m/e) 360 (M+l) 

mmm 542 
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6- (2- 7MD7i ~ )V) -2- (3- (2, 2, 2- h U 7M □ X h * -» 7 x ~ ;« -1H— T 5 
y , /[4,5-b]k°'Jy> 

HPLC (220 nm) 87 $ O&JtPf F^ 3. 65 #) 
MS (APCI+, m/e) 388 (M+l) 

5 mmm 543 

2-(3 — f V^ , D#^v'-2-^5 1 JU7x-;W-6-7x-;^-lH-f ^V[4, 5-b] tf'J 5? 
> 

HPLC (220 nm) $£g 99 % (&&B#ffl 3. 45 #) 
MS (APCI+, m/e) 344 (M+l) 
10 544 

6- (2-7 U ;W-2-(3-f V 7°n^^v-2-^^;W7xn;W-lH--f S ^/ [4, 5-b] tf U 

v> 

HPLC (220 nm) ffift 95 X O&gfPtK 3. 37 #) 
MS (APCI+, m/e) 334 (M+l) 
15 IWJ545 

6- (2-7)1* o 7 x - -2- (3--f y 5 1 ;i/7x-;W -ih— f 5 ?V 

[4, 5-b]tfU> ? > 

HPLC (220 nm) 99 % (fiy#l$IHI 3. 54 #) 
MS (APCI+, m/e) 362 (M+l) 
20 546 

6-(2,4-y7MD7i XjU) -2- (3--T 7 7° Uttls-Z-tf-fr 7 x ~ )V) -1H--T 5 
^V[4,5-b]t!Uv> 

HPLC (220 nm) MJS 96 X (ftftl$ffl 3. 62 #) 
MS (APCI+, m/e) 380 (M+l) 
25 Miam 547 

2-(2-(2-^ h^v7x-;u)x^;i/)-6-yx-;wiH-<5^V[4,5-b] tru> ? > 

HPLC (220 nm) MS 98 X (&&IW3.17#) 
MS (APCI+, m/e) 330 (M+l) 
^JfiflJ 548 
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6- (2-7 U )V)-1- (2- (2-* h^y7x-;W IfjW-lH 5 TV [4, 5-b] t? U 5» 
HPLC (220 nm) MM 97 X (fiHf P#W 3.01 #) 
MS (APCI+, m/e) 320 (M+l) 

5 2-(2-(4-* h^7xx;l/)X^;W-6-7xX;iMH-<5 7V[4,5-b]lf 'Jy> 
HPLC (220 nm) 94 3! («#B£ffl 3. 13 #) 
MS (APCI+, m/e) 330 (M+l) 
550 

6-(2-7>j;W-2-(2-(4-^ h=^>7xX)Wx^;W-lH-f 5 7V[4, 5-b] t!U> 5 > 
10 HPLC (220 nm) ^99 % (&JfRf Pp3 2. 97 #) 
MS (APCI+, m/e) 320 (M+l) 
. H;&fiF>l 551 

2- (2- (3-* h + v 7 x ~ )V) X3MW -6-7 xx;|/-lH--T 5 7V [4, 5-b] tf U v > 
HPLC (220 nm) 89 * (fiU#l$|HJ 3. 14 #) 
15 MS (APCI+, m/e) 330 (M+l) 

mmm 552 

6-(2-7U;W-2-(2-(3-^ h^>7xX)»X^;U)-lH-<5 7V[4,5-b] If U *?> 
HPLC (220 nm) 99 * (fiU#R# |R| 2. 98 #) 
MS (APCI+, m/e) 320 (M+l) 
20 HiSM 553 

2- (2- (4-7 □□7xX)I/)X^;W,-6-7xX;WlH-f 5 TV [4, 5-b] tfU ~7> 
HPLC (220 nm) ffiM 96 X (£fU$R#P B 1 3. 33 ft) 
MS (APCI+, m/e) 334 (M+l) 
Mti&M 554 

25 2- (2- (4-7 □ □ 7xX;i/)X^Jl/)-6-(2-7 U ;i/)-lH--f $ 7*7 [4, 5-b] tf U V> 
HPLC (220 nm) ^100 % (fcWmm 3. 20 #) 
MS (APCI+, m/e) 324 (M+l) 
555 

2- (2- (2-7 DD7 xx;|/) X3MW -6-7 xXJl/-lH-f 5 TV [4, 5-b] tf U >>> 
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HPLC (220 nm) US. 100 X (&&ll#ffl 3. 24 #) 
MS (APCH, m/e) 334 (M+l) 
556 

2- (2- (HDn7i X^-)V) -6- (2-7 U Jl/) -M--f 5 7V [4, 5-b] tf ».H77 
5 HPLC (220 nm) fifcglOO X OSjflM 3. 10 ft) 
MS (APCH, m/e) 324 (M+l) 

nmm 557 

2-(2-(3-?nD7xX;V)X^;i/)-6-7xX;H-lH-f S7V[4, 5-b] tf U 5» 
HPLC (220 nm) MU£ 96 X (« PfPfl 3. 31 #) 
10 MS (APCH, m/e) 334 (M+l) 

mm 558 

2- (2- (3-? D D7i-JW X^;W-6-(2-7 U ;W-lH->f 5 7V[4, 5-b] tf U 
HPLC (220 nm) ffig 96 X (#J$I$K 3. 19 £) 
MS (APCH, m/e) 324 (M+l) 
15 559 

2-(2-(4-*^I/7xX;WX^Jl/)-6-7xX;H-lH-< 5 7V[4, 5-b] tf U V> 
HPLC (220 nm) JjS&g 99 X ($&Bf Pfl 3. 26 ft) 
MS (APCH, m/e) 314 (M+l) 
Mt&ffl 560 

20 6- (2-7 U;W-2-(2-(4-^^;i/7xx;|/)X^;W-lH--f =• 7V[4, 5-b] tf U 5» 
HPLC (220 nm) ffift 99 X (##I$W3.13£) 
MS (APCH, m/e) 304 (M+l) 
MMM 561 

2- (2- (3, 4-77 P □ 7x~;i/) X^JU) -6-7 x x;i/-lH--f 5 TV [4, 5-b] tf U V > 
25 HPLC (220 nm) 87 X <«#I$M 3. 47 #) 
MS (APCH, m/e) 368 (M+l) 

mm 562 

2- (2- (3, 4-77 OP7x-;l/)X^;U)-6-(2-7 U ;W-lH->f $ 7V[4, 5-b] tf 'J -7 
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HPLC (220 nm) ®M 94 % mWmm 3. 38 #) 
MS (APCI+, m/e) 358 01+ 1) 

mm 563 

4-(2-(6-7x-;wih--t §wn, 5-b] tf u ^>-2---f jwx^w^yx h u;p 

5 HPLC (220 nm) ffift 98 * (&#I$W 3. 03 #) 
MS (APCI+, m/e) 325 (M+l) 
«M 564 

4- (2- (6- (2-7 U ;W -lH-f 5 *V [4, 5-b] tf U v >-2-f )V) JL^)V) h U 

)V 

10 HPLC (220 nm) tfc&lOO % (&J$l$ra 2.88 
MS (APCI+, m/e) 315 (M+l) 
565 

2-(2-(4-7Jl/tn7in;WX5 : JW-6-7i-;hlH-^ 5^ s /[4, 5-b] tf U 
HPLC (220 nm) i^S 94 X (&j#TO3.17#) 
15 MS (APCI+, m/e) 318 (M+l) 
«M566 

2- (2- (A-y)V^T P 7i-JW X5\>W -6- (2-7 U ;W -1H--T 5 ?V [4, 5-b] tf U i?> 
HPLC (220 nm) 100 X (#J$ H$|g| 3. 03 #) 
MS (APCI+, m/e) 308 (M+l) 
20 ^IWJ 567 

6-7 x - )V-2- (2- (4- ( h U 7 )V* □ ;* 7 xXJW X5P; W -IH— f 5 ^ V [4, 5- 
b]lf'J^> 

HPLC (220 nm) ffiBt 100 X (ftft Pf HQ 3. 45 #) 
MS (APCI+, m/e) 368 (M+l) 
25 HMM 568 

6- (2-7 U )V) -2- (2- (4- (hU7MD^ ^JlO 7 xX;W X^;|/) -lH-< 5 
[4,5-b]tf<>7> 

HPLC (220 nm) 90 X (ftftftlW 3. 34 #) 
MS (APCI+, m/e) 358 (M+l) 
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mmw 569 

6-7i-JH-(2-7x-Jk>^Dyp tr;W-lH-< 5 *V[4, 5-b] tfU v> 
HPLC (220 nm) MS 100 X (&&B#Ea 3. 20 #) 
MS (APCH, m/e) 312 (M+l) 
IMJ 570 

6- (2-7 U )V) -2- (2-7 xx;i/->7 □ 7°0 1 JW -1H--T 5^1/ [4, 5-b] tf U ~7 > 
HPLC (220 nm) MS 100 % (G^Rt^ 3. 07 
MS (APCH, m/e) 302 (M+l) 

mmm m 

2-(2-(4_f yy D tf^:7x-;»X^)-6-7x-;WlH--f 5 [4, 5-b] fcfU V 
7 

HPLC (220 nm) MS 96 * (^B#Fb1 3. 57 #) 
MS (APCH, m/e) 342 (M+l) 
572 

6- (2-7 U ;W -2- (2- (4--T 7 7°n fcf ;i/7 x ~)V) X.^)V) -1 H-f 5 *V [4, 5-b] tf U 

v> 

HPLC (220 nm) MS 80 * (&jt&#P H 1 3. 47 #) 
MS (APCH, m/e) 332 (M+l) 

mmm 573 

6-7xn;i/-2-(2-(2-^X-;i/)X^;W-lH-'1'5^y[4 ) 5-b] h°U 77 
HPLC (220 nm) MS 100 % (&l#«3.03#) 
MS (APCH, m/e) 306 (M+l) 
£MM 574 

6- (2-7 U Jl/)-2-(2-(2-^XXJWX5 L ;i/)-lH-f 5 7V [4, 5-b] fcfU 77 
HPLC (220 nm) MS 99 * (^M^ 2. 88 #) 
MS (APCH, m/e) 296 (M+l) 
HJS0tJ 575 

2- (2- (4-X h * 7 7 xx;i/) X5f JU) -6- 7 xx;|/-lH--f ^/ [4, 5-b] t: U -7 7 
HPLC (220 nm) MS 100 S (£&#Bf 1^ 3. 27 #) 
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MS (APCI+, m/e) 344 (M+l) 

2- (2- (4-X h * y7x^JW JL^)V) -6- (2-7 'J )\>) -lH-f 5 ^/ [4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (TOPf frl 3. 15 #) 
5 MS (APCI+, m/e) 334 (M+l) 
577 

2- (2- (4-- h D 7 x ^ JW XfJl/) -5-7 x^JhlH-^ > ^ 
HPLC (220 nm) MS 100 X OS3#B#P^ 3. 16 #) 
MS (APCI+, m/e) 344 (M+l) 
- 10 578 

6-7 x~;i/-2- (2-7 x -;i/7°D tf ;W-lH-f 5 ^7[4, 5-b] k°U 5?> 
HPLC (220 nm) MS 100 X («}f R#Pf5 3. 20 #) 
MS (APCI+, m/e) 314 (M+l) 
HSfiM 579 

15 6- (2-7 U ;W-2-(2-7x-;i/7°D k°;i/)-lH-f 5 M [4, 5-b] tf U v> 
HPLC (220 nm) MS 100 51! (ffiW13.05^) 
MS (APCI+, m/e) 304 (M+l) 

nmm 5 so 

6-7xn;V-2-(5-7xn;l/^>5 1 ;W-lH— f 5^7[4, 5-b] tf'J 5?> 
20 HPLC (220 nm) MS 100 X (ftftttM 3. 53 4+) 
MS (APCI+, m/e) 342 (M+l) 
» 581 

6- (2-7 U;i/)-2-(5-7x-;l/^>^;U)-lH-f 5 7V [4, 5-b] tf U 9 J> 
HPLC (220 nm) MS 100 X (&Wmffl3Alfr) 
25 MS (APCI+, m/e) 332 (M+l) 
fUJ&tfi] 582 

2- (2- (4-^ h + y 7 x X)V) JW -6- 7 x XJ|/-lH-f 5^7 [4, 5-b] tf'J ~7> 
HPLC (220 nm) MS 99 X (GUtR^ 3. 62 #) 
MS (APCI+, m/e) 372 (M+l) 
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MMM 583 

2-(2-(4-7f*v7xX;l/)X5P;i/)-6-(2-7U;W-lH-^ 5 7VC4, 5-b] tf U v> 
HPLC (220 nm) 100 X (&jf B#P*1 3. 52 #) 
MS (APCI+, m/e) 362 (M+l) 

5 mmm 584 

6-7x-Jh2-(2-(3, 4, 5- h U h^v^xX^X^W-lH-f 5 ^/[4, 5-b] k° 
U> ? > 

HPLC (220 nm) ffijgnOO X (ftfipNPM 3. 01 ^) 
MS (APCI+, m/e) 390 (M+l) 
10 «0U 585. 

6- (2-7 U )V) -2- (2- (3, 4, 5- h U * h 4^7 7 xXJl/) X3MW -1H--Y 5 M [4, 5-b] 
fc?'J>>> 

HPLC (220 nm) IfignOO X (&l#l$fB 2. 86 #) 
MS (APCI+, m/e) 380 (M+l) 
15 HMM586 

2- (2- (4--T 7 7°n^-> 7 xX;W) X3M10 -6-7 xX;i/-lH--f 5 ^7 [4, 5-b] If U 

7> 

HPLC (220 nm) 92 X ($J#P#Fb1 3. 38 #) 
MS (APCI+, m/e) 358 (M+l) 
20 587 

6- (2- 7 U M -2- (2- (4--f 7 7°P 7 x -JU) X^U) -1H--T 5 7*7 [4, 5-b] If 
•Jy> 

HPLC (220 nm) 88 X 3. 26 #) 

MS (APCI+, m/e) 348 (M+l) 
25 £%0y 588 

6- (2-7;U^ O 7 x x;W -2- (2- (4->f 7 ^o^+->7 xx;u) x?;u) -1H — T 5 T7 
[4, 5-b]t°U-7> 

HPLC (220 nm) ffiM 88 X 3. 40 #) 

MS (APCI+, m/e) 376 (M+l) 
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mmm 589 

2- (2- (4- — hn7x-;i/)x^;W-5-7x-;i/-iH-^>^5^\/-;i/ 

577 (D{b£#j) (0.5 g) &mWt (50 ml) A^^A-iSt* (0.1 

g) £iin*.fc&, **&aET» SMT16l$ro*»#3Mr&. B 
5 *£»JBE«£U »a*JMtbT, 4-(2-(6-7xX;WlH-f 5^/[4, 5-b] K»J 5? 
>H^)If;W7-'J> (0.44 g, 95 X) 

'H NMR (DMS0-d 6 ) <5 2. 96-3. 12 (4H, m), 4.74 (2H, s), 6.49 (2H, d, J = 8. 4 
Hz), 6.90 (1H, d, J = 8.4 Hz), 7.34-7.70 (5H, m), 7.95-8.10 (1H, broad s), 
8.24 (1H, s), 8.42-8.60 (1H, broad s) ppm 
10 IR (KBr) v 3032, 1622, 1518, 1424, 1393, 764, 700 cm" 1 
HPLC (220 nm) fcfifg 94 X (&Wmffl 2. 39 ft) 
MS (APCI+, m/e) 315 (M+l) 
HJSM 590 

15 #J 589 ©{££•'#/) (25 mg) £&SzKIfflfe (0.01 ml) fc£KU5?>*, SfflT 6 P# 

ffitx^^amufc. (Na 2 so 4 ) «£M*u m&z 

mmVX, N-(4-(2-(6-7xX;i/-lH-< 5-b] tf UvW JWlfJP) 7 

i-)07th75H (22 mg, 78 X) 
20 'H NMR (DMS0-d 6 ) <5 2.02 (3H, s), 3.12 (4H, s), 7.16 (2H, d, I = 8. 7 Hz), 
7.34-7.49 (5H, m), 7.70 (2H, d, J = 8.7 Hz), 7.79-8.57 (2H, m), 9.80 (1H; 
s), 12.9 (1H, s) ppm 

IR (KBr) v 3293, 3032, 1659, 1539, 1387, 764 cm' 1 
HPLC (220 nm) US. 99 X (fi9#B£HI 2. 75 #) 
25 MS (APCI+, m/e) 357 01+ 1) 
nffiW 591 

5|ftr'J> (0.5 g) **?>X)lfc>m (2 ml) fcjDA, 120 W\ P*M^ 
£fiifT»#£-tffc. JKO»ttC 2,3-y75/-6-7i-;Hf'J^> (###J 
113 Ofc'&tt) (0.2 g) t 3-;* h*v£J|.#$ (0.17 g) £iQ*., 120 "CT 1 B# 
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iSlf;i/-fb7tHn77> (3:1, v/v) Tttfctibfc. ««^7K^ 
(MgS0 4 ) M£i$JEWSU M£MbT\ 5-7i^Jk2-(3-^ h^y7 
x-jW-lH--l'5^V[4,5-b]t°U^> (0.18 g, 55 %) 
5 'H NMR (CDClj) 6 3.88 (3H, s), 6.97-7.02 (1H, m), 7.30-7.78 (8H, m), 
7. 95-8. 20 (3H, m) ppm 

IR (KBr) v 3005, 2938, 1590, 1466, 1227, 762 .cm" 1 
HPLC (220 nm) >g& 89 % (Ufflftfft 2. 92 #) 
MS (APCI+, m/e) 304 (M+l) 

10 mmm 592 

6-7i;+y-2, 3-HU y>y75 > (###J 115 <D{k&m) (0.2 g) <h 3-* 
F^v'SIII (0.08 g) ££:**>'&ftU> (5 ml) ttllU 140 tT4 

T, Si?x^;P-^h^t:H077> (3:1, v/v) -e«fcfcJbfc„ «S£7Kft, 
15 «ji (MgS0 4 ) ?£&£MJEE^£U g B H ^Illt,. 5-7x;4y-2-(3-^ h 

^>'7xn;i/)-lH-r5^^/[4,5-b]tfUv ? > (0.04 g, 23 %) £t#fc 0 

'H NMR (CDC1 3 ) <5 3.87 (3H, s), 6.84 (1H, d, J = 8.8 Hz), 7.00 (1H, dd, J 

- 8.4, 2.4 Hz), 7.10-7.26 (3H, m), 7.30-7.44 (3H, m), 7.53-7.73 (3H, m), 

8.08 (1H, d, J = 8.8 Hz) ppm 
20 IR (KBr) v 3009, 1590, 1490, 1227, 762 cm" 1 

HPLC (220 nm) « 80 % (^jfRtW 3. 29 #) 

MS (APCI+, m/e) 318 (M+l) 

mm^Ktbxmmm 282-284 <Dfc£?mt&m<D$n>Mzm%.m$iL, mm 

^J214<Z)7j^CTI;t^T©«F!I593~601 (Dit^^^VTz. ^<DU, >&M 
25 \ZJ& DT^IS 3 W it v U * ¥ )V% => A ^ P V h if 7 7 A - \Z <fc § » £M 

593 

2- (3- (2-^ h yi h^y)7i -6-7 x >V*ttV-)V 

HPLC (220 nm) jft£g 99 * OSIf « 4. 93 #) 
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MS (APCI+, m/e) 346 (M+l) 
594 

6-(2-7U;W-2-(3-(2-* h+^i h^y) 7xrjW^>y WZ-Jl' 
HPLC (220 nm) 87 X (&#I$|SJ 4. 71 
5 MS (APCI+, m/e) 336 (M+l) . 
MMM 595 

6-(2-7JVtn7x-JV)-2-(3-(2-^ yl h=^» 7 x~;0^>y V*- 
)V 

HPLC (220 nm) 97 X (&}#$|HI 4. 91 #) 
10 MS (APCI+, m/e) 364 (M+l) 
596 

4- (3- (6-7 x ~)VsOV-*3rW~)V-l-^ JW7x7 7^ KU 
HPLC (220 nm) MS 99 X (&&!W 4. 90 #) 
MS (APCI+, m/e) 355 (M+l) 
15 «0ij597 

4- (3- (6- (2-7 U ;W ^ > V*^1+y-;W2-< J|/)7x7 *>0 7* >- h U ;i> 
HPLC (220 nm) MS 95 X (U^mm 4. 69 #) 
MS (APCI+, m/e) 345 (M+l) 

20 4- (3- (6- (2-7)V*U 7 x ~ )]/) ^ >7rt*1t7-;!/-2-f ;i/) 7x;+y)^>- 

HPLC (220 nm) ffiM 98 X (TO0#P B 1 4. 87 #) 
MS (APCI+, m/e) 373 (M+l) 
Mt&M 599 

25 2- (3- (3- (2-^1/* "j;ih4 : y)7i -J!/) -6-7x-JK>7t^ 1 /~JV 
HPLC (220 nm) $£S 95 X (£#I$|HI 3. 69 #) 
MS (APCI+, m/e) 401 (M+l) 
Mt&W 600 

6- (2-7 U JU) -2- (3- (2-^E;1/tJn 'J/Ih^»7x n;W ^ > V**VS-)V 
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HPLC (220 nm) MS 99 % 3. 40 ft) 

MS (APCI+, m/e) 391 01+ 1) 
601 

6- (2-7)\,JrU 7x-JU) -2-(3- (2-=E)V^ 'J/Ih+y)7 x ~;i/) ^>\/:*=H+y 

5 -;u 

HPLC (220 nm) MS 92 X (ft&ftffl 3. 69 ft) 
MS (APCI+, m/e) 419 01+ 1) 
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(£6 9] 




C^7 0) 
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CS7 2) 




9mm i (-xttjvmtcrxDmK) 
(i) m&mi-vftbnttit&Qs . 



1 0. Omg 
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(2) 1 — 7s 9 0. Omg 

(3) mgM,-tAn-X 7 0. Omg 

(4) >®r?^*v^7A 10. Omg 

MB (1) > (2) ^itf (3) (D±mt5. Omg© (4) £*gfnL£:^ 
5 IfiStffcU cn\zm\)(D (4) £5. OmgMXX, ±^^9->tiy'±Mz 

a) mffiMimznwt&m 10. omg 

(2) %m 6 0. Omg 

10 (3) n->X^-^ . 3 5. Omg 

(4) if^5f> 3^ Omg 

(5) XfT'J^^y^A 2. Omg 

«f!l4T#6nfc^tll 0. 0mg<i:¥U&6 0. Omgj$£tfn->X? 
-^3 5. Omg©^£tl£l OSfi^^^Jc^O. 0 3ml (iz^> 
15 tLT3. Omg) 1 mm^ y 5':r©ttS»LTRI&'fbL&©-&, 4 

20 SffiJM 3 (Hte£fcD©JB*) 

( 1 ) mmm 1 t?# sn^-ns^* 1 o . o m g 

(2) ¥LIS 7 0. Omg 

(3) zi->X*-^ 5 0. Omg 

(4) «t>7 , > 7. Omg 
25 (5) Xf7'J>i7^yDA 3. Omg 

^««4T#&nftft^*10. OmgiXTT'J^^y^AS. Om 
g£ftf»fcx>:/>©*jg»0. 0 7ml «T>7>tlT7. Omg) 
T?|fiS[<k«, ft»U ?L»7 0. Omg^n->7^-f5 0. Omg^l 
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(1) 'mtv*-7uuv> 

(2) %m 

(3) 3->X^-^ 

(4) wm^>y°y 
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a, 2 teffl&ttisit&mfc&mmtiL ioo w 1 #at& 3 &it\z 5 HWff 
pw»»«7?hs»r:, -s^srb 0A%(wv)®m (nmnizmm) &inx.mit&* 
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lxl0 7 fi(Dt hlSmM BT-474 £T h 'J^tClSlT BALB/c ^iBS^- 

mznaitbzmrjLz h u¥ ymizfe^zmmn^vtco uamzm 

^©ft£tl<DGelucire^ (0.3£fcftl mg/mL) £ lOmL/kg <D%mX\ -0- 

14 ammn&$-*fi^tz a &*mtea&&zs®-%m7aiz!m&*mfeL, 

^:«HM=Mx^x^x (1/2) \Z&V)mmmk*n.\tihtc a Gelucire 

n^onmrnxo^mj a <DMm&ffifr ^^-mma <Dmmfcm*mcfz 
mt. mm^nx<D^mja(Dmmwmti^n^mphaommw^m^tc 

agjn& m7 4) \ztk-To *mw<D4k&mzwnmmthmmi&m bt-474 © 

(S7 4) k FT^X^ffi^Wl&tt&ftM^M 





T/C (*) 


3mg/kg 
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5 R ,b & 

«&«*ft£C 8 _ 8 *>?a7;i'*;i^£ifc« 
«&$nx^Xfc<kv*«*SI2l£*U 

T a l«, C M 7M;H, -CHjO- -och 2 - -ch 2 s- - 

10 SCH 2 -> -CH 2 -CH 2 -^fc«-CH-CH-^, 
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Q ttff & S nT ViT t> «fc V> C e - ! o 7 U fcttHJft s nx V>T *> J; 

2. HKSCCVI) 
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T a W^, Cx-.TJWPS, -CH 2 0-, -OCH 2 - -CH 2 S- - 
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25 15. Q 1 , Q 2 , Q 3 , Q 4 ^fcttQ^»^nfcC 6 _ 10 7U-;PST^D, S 
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